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NEWER KNOWLEDGE CONCERNING THE INCEP- 
TION OF PNEUMONIA AND ITS BEARING 
ON PREVENTION 

By O H Robertson, M D , Chicago, Illinois 

Despite the man)' recent advances made m the recognition and detection 
of tlie etiological agents causing acute pneumonia, the problem of the origin 
of this disease is still unsolved- Evidence both clinical and experimental 
points to the air passages as the route of infection, but the question as to 
how the pathogenic microorganisms gam access to tlie bronchial tree and what 
conditions are necessary to cause pulmonar}' infection, remain largely unan- 
swered It IS probably a significant fact tliat the bacteria causing pneu- 
monia (chiefly pneumococci, streptococci, staphylococci) are normal inhabi- 
tants of the upper respiratory tract at one time or another Although the 
most frequent incitants of t}q)ical lobar pneumonia — ^pneumococcus Types I 
and II — are not commonly found m the pharynx of healthy persons, such 
individuals may become carriers of tliese types upon exposure to cases of 
Type I and II pneumonia, and are particularly liable to become carriers if 
they are suffering from a cold at the time ^ The other 30 odd types of 
pneumococci are found frequently and in many instances constantly in the 
normal tliroat, as are staphylococci and to a somewhat less extent hemolytic 
streptococci and Pfeiffer’s bacilli 

M ode of Entrance of Bacterial Incitants of Pneumonia The means by 
whicli pneumonia-inciting bacteria gam entrance to the airways of the lung 
would seem to be limited to inhalation of droplets and the passage of fluid 
down the larynx How frequently pneumonia occurs as the result of simple 
inhalation of pneumococcus-containing droplets we do not know Available 
evidence both clinical and experimental suggests that this is not the usual 
souice of infection Physicians and otliers attending pneumonia patients 
must inhale considerable numbers of air-borne pneumococci, yet, when such 

*Read at the St Paul meeting of the American College of Physicians April 22 , 1942 

From the Department of Medicme and the Douglas Smith Foundation for Medical Re- 
search of the University of Chicago, Chi cago, Illmois 

Copyright, 1943, by The American College of Physicians 
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Despite the many recent advances made in the recognition and detection 
of tlie etiological agents causing acute pneumonia, the problem of the origin 
of this disease is still unsolved Evidence both clinical and experimental 
points to the air passages as the route of infection, but the question as to 
how tlie pathogenic microorganisms gain access to the bronclnal tree and what 
conditions are necessary to cause pulmonarj' infection, remain largely unan- 
swered It IS probably a significant fact that the bacteria causing pneu- 
monia (chiefl}’- pneumococci, streptococci, staphylococci) are normal inhabi- 
tants of the upper respiratory tract at one time or another Altliough the 
most frequent mcitants of typical lobar pneumonia — ^pneumococcus Types I 
and II — are not commonly found m tlie pharynx of healthy persons, such 
individuals may become carriers of these types upon exposure to cases of 
Type I and II pneumonia, and are particularly liable to become carriers if 
they are suffering from a cold at the time ^ The other 30 odd types of 
pneumococci are found frequently and m many instances constantly in the 
normal tliroat, as are staphylococci and to a somewhat less extent hemolytic 
streptococci and Pfeiffer’s bacilli 

Mode of Eiiftance of Bacterial Inciiants of Pneitinonia The means by 
which pneumonia-inciting bacteria gam entrance to the airways of the lung 
would seem to be limited to inhalation of droplets and tlie passage of fluid 
down the larynx How frequently pneumonia occurs as the result of simple 
inhalation of pneumococcus-containing droplets we do not know Available 
evidence both clinical and experimental suggests that this is not the usual 
source of infection Physicians and otliers attending pneumonia patients 
must inhale considerable numbers of air-borne pneumococci , yet, when such 
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individuals are in good health, contact infection is rare Attempts to pro- 
duce pulmonary infection in normal animals by exposing them to atmospheres 
laden with droplets of pneumococcus culture have been unsuccessful Still- 
man ^ placed mice in a chamber into which he atomized 50 c c of a highly 
virulent pneumococcus culture In spite of their exposure for an hour to 
such an atmosphere none of the mice became infected We have repeated 
these experiments using a Graeser ® atomizer which dispersed the culture fluid 
into such fine droplets that they could penetrate to the pulmonary alveoli 
Likewise, we weie unable to produce pulmonary infection in the mice. Still- 
man was able to induce pneumonia by this means only when he employed 
mice that had been partially immunized to pneumococcus and intoxicated 
with alcohol before exposure to the air-borne microorganisms. However, 
there is evidence that pneumonia in man may be caused by inhalation of 
infected droplets One such instance occurred in our laboratory An 
assistant who was apparently in good health contracted lobar pneumonia 
on two separate occasions within 30 to 36 hours after accidental exposure to 
droplets of first Type I and then Type II pneumococci ® 

It seems more likely, as I shall attempt to indicate, that the bacterial in- 


citants of pneumonia are usually carried into the lungs by means of in- 
fected fluid exudate from the upper respiratory tract Before presenting 
evidence for this view I would like to discuss briefly the various means by 
which the body protects itself against the entrance of foreign material into 
the lung and the mechanisms employed to eliminate such noxious matter 
which has penetrated the lower respiratory tract * Much of the particulate 
material in the inspired air adheres to the mucus layer on the walls of the 
passages of the upper respiratory tract Further deposition takes place on the 
vails of the bronchi This mechanism of air clearing is so effective, espe- 
cially in the case of dry particles, that lelatively few of them reach the 
alveoli It IS only when dusts, carbon, silica particles, and similar materials 
are breathed over long periods of time m high concentration that they are 
found in any quantity in the air sacs Small fluid dioplets on the other 
hand apparcntlj possess a much greater capacity to penetrate to the depths of 
the lung Slillnian and Branch exposed rabbits and mice to atmospheres 
containing droplets of streptococci, pneumococci and staphylococci, and were 
able to recover thc«:c microorganisms from the periphery of the animals’ 
lungs Likewise, Hamburger and the author • recovered pneumococci from 
ilic iicripheral lung tissue of dogs within five minutes after subjecting them to 
an intrabronchial spraj of pneumococcus culture 


The jumcipal mechanism for the expulsion of foreign matter from the 
lung IS that of ciliary action which is capable of sweeping along particles at 
a surprising rate, 0 25 to 1 cm per minute in the bronchi and up to 3 cm in 
the trachea - The effectiveness of the cilia is dependent upon an intact mucus 
hUT .. .shoun b, - When tin. In, or !, broken b/dr,..ng or chS 
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action ciliary movement ceases The narrowing and widening of the dia- 
meter of tlie bronclii with each respiration, the possible peristaltic move- 
ments of the bronclii, and cough all aid in the ehminatory piocess by way 
of tlie tracliea However, when extraneous material enteis the terminal units 
of tlie airways, the alveoli, it is disposed of much less easily since the alveoli 
contain no cilia or musculature The chief means employed by the body 
for the immobilization and remoial of foreign matter in this locus is that 
of phagocytosis by certain large ameboid cells, the alveolar phagocytes or 
“dust cells” of Von Inns, normally present in small numbers in the alveolar 
spaces and mobilizable in large numbers in response to certain types of 
stimulation. Under ordinary conditions these several clearing mechanisms 
are so effective in the removal of particulate matter that tlie lungs of normal 
human beings are for the most part kept sterile 

Barnet of the Epiglottis Fluid entering the lower respiratory tract is 
distributed in a manner quite different from that of an -borne material 
Liquids passing the barrier of the epiglottis tend to flow diiectly to the ter- 
minal parts of the lung, depending upon the viscosity of the fluid and the posi- 
tion of the body, and are expelled much less easily than particulate matter 
The fact that the epiglottis constitutes by no means a perfect barrier to the 
passage of material from tlie upper to tlie lower respiratory tracts has been 
appreciated only in recent years Clinicians have long felt that the patho- 
logical condition of brondiiectasis was due principally to the implantation 
within the bronchi of infected exudate from locally diseased areas in the 
nose and throat But it was not until the relationship between lipoid 
pneumonia and oily nose drops was recognized by Laughlin in 1925 that 
tins subject received special investigation The experiments of Walsh and 
Cannon demonstrated clearly that liquids dropped into the nasal passages 
of animals quickly found tlieir way into the depths of the lungs and if 
irritating in nature, produced an inflammatory reaction in the alveoli and lung 
parenchyma Webster and Clow were able to produce pneumonia in mice 
by the nasal instillation of pneumococcus culture 

Conditions which cause failure of tlie epiglottis to close completely are 
not well understood, but an important contribution to our knowledge has 
recently been made by Nungester and Klepser These workers, by means 
of an ingenious technic, measured the closure of the epiglottis in rats and 
found that lowering the surface temperature of tlie animal resulted in in- 
complete closure Under such conditions they found that India ink, mixed 
with a moderately viscous mucin preparation and placed m the nares, found 
its way into tlie lungs in considerable quantities in more than half of the test 
(dulled) animals, whereas in tlie normal non-chilled controls very little or no 
ink was detected Using the same technic tliey were able to induce pneu- 
monia in chilled rats by the nasal instillation of pneumococci suspended in 
mucin m 42 per cent of the rats, whereas infection occurred in only 13 per 
cent of the non-chilled controls similarly injected Like results were ob- 
tained by anesthetization with alcohol or etlier 
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Investigation of Conditions Favoring the Inception of 
Experimental Pneumonia 

With these preliminary data before you I wish to proceed now to a brief 
account of an investigation whicli my associates and I have been conducting 
with the intent of determining some of the conditions within tlie lung which 
favor the inception of pneumococcus pneumonia Although it is not un- 
likely that changes, both general and local, play a role as so-called predisposing 
factors, such experimental and clinical observations as are available suggest 
tliat local changes are the more important of the two Since our study has 
dealt with experimental pneumonia m the dog, it will be necessary first to 
describe the chief characteristics of this canine disease which simulates 
closely clinical lobar pneumonia Making use of sucli knowledge as was 
available concerning the inception of lobar pneumonia, namely, that it is 
primarily a localized infection presumably produced by pneumococci im- 
planted m the terminal airways, and that certain conditions such as dulling 
acted as predisposing factors, we were able to produce pneumonia in dogs 
by means of injecting pneumococci suspended in a viscous starch medium 
into a terminal bronchus The animals had been given a dose of morphine 
beforehand sufficient to lower the body temperature three to five degrees 
After SIX to 12 hours there was a marked rise in temperature and blood 
count, and later, signs of consolidation both by roentgenogram and physical 
examination appeared The temperature elevation was sustained three to 
fi^e days, then dropped abruptly with the onset of recovery The lesion 
remained localized to the infected lobe in many instances, but not infre- 
quently spread to other lobes “ The occurrence of bacteremia, the degree 
of pulmonary involvement, and the outcome were found to depend largely 
on the size of the infecting dose The prognostic significance of bacteremia, 
changes in the white count and extent of pulmonary involvement, were the 
same as in clinical pneumonia “ The gross pathological and microscopical 
examination of the lesions exhibited a striking resemblance to those of human 
lobar pneumonia in all stages of the disease 

Although w'e were able to produce experimental pneumonia regularly 
by this means even wnth minute doses of pneumococcus culture, the procedure 
IS a highly artificial one and left open the question as to what relationship this 
might bear to the problem of the inception of pneumonia in the human being 
We felt that the problem could be approached most profitably by w'ay of a 
study of the origin of secondaiy' lesions occurring spontaneously during the 
course of experimental canine pneumonia, since it seemed possible that the 
local conditions responsible for a new lobar lesion might be of the same 
general nature as those concerned in the initiation of the primary infection 
Mcchai'i^t): of Interlobar Spread Little is known of the mechanism by 
which interlobar spread takes place, either in human lobar pneumonia or in 
the cxiKTimcntal disease in the dog. The \icw generally held and an emi- 
nenth reasonable one, is that new lesions arise as a result of the aspiration of 
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infected exudate or sputum fiom the primary lesion, but this conception 
fails to account for the manner in which the tenacious viscid material reaches 
the smaller bronclii of another lobe and initiates infection In our study of 
the evolution of the lesion of experimental pneumococcus pneumonia in the 
dog, tlie margin of the growing lesion from a very early stage was observed 
to consist of edema-filled alveoli containing pneumococci (figure 1) A 



Fig 1 Photomicrograph of pneumococcus — containing edema fluid present at the 
margm of spreading lesions and also found here and there in the terminal air-ways of un- 
involved lobes of dogs showmg metastatic lesions elsewhere in the lung 

Similar picture is exhibited by the jounger spreading lesions in the lungs of 
patients dying of lobar pneumonia The amount of edema in die experi- 
mental lesion was found to depend largely on the size of the infecting dose 
Lesions produced by doses of culture which result in a high mortality are 
much more edematous tlian those produced by smaller mocula from wliicli 
the animals usually recover Not infrequently the bronchi of such wet lobes, 
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d tlirough the bronchoscope, are seen to be filled with foamy 
when observe respect the amount of edema in the initial lesion is 

edema fit^m jj^cidence of spread, since metastatic lesions occur much more 
related ^®^^^als infected with the larger dosage 

frequently ^ concept that edema fluid may play the principal role in 

In pneumococci from one lobe to another by way of the air 

the tran p^ observed sequence of interlobar spread m canine pneumonia 
passagesj^ to the anatomical arrangement of the bronchi and the prone posi- 
^^of the dog The relative positions of the mam stem bronchi are shown 
the accompanying photograph of a Wood’s metal cast of the dog’s 


as 
tion 
in 



1 K, 2 Wood's irn-tal cast of tlie bronchial tree of the dog as seen from the right side 
witli the aninid in the standing position The different lobes of the dog’s lung arc indicated 
M follow s K U - right upper , R M = right middle , R L = right lower , L L = left lower , 
P C -- post cardiac For the purpose of clearer representation the left upper lobe bronchus 
his iKcn dilctcd from the photograph 

brotichial tiee (figure 2 ), The direction of interlobar spread in the dog is 
fairl) regular Sviien infection is initialed in the right lower lobe with a 
do^e which ordin.tnU leads to inultilobar lesions, the right middle lobe, whose 
hronchtis opens into the floor of the right main stem, is the second to become 
nnoKed Xe;vt in order of in\olvcmcnt arc the right upper and postcardiac 
lobes, the re''jvtcii\e bronchi of winch lca\c the lateral walls of the right main 
Ifonchus and the right lower lobe bronchus. The two low'cr lobe bronchi 
arc inclined at a shghiK upward, t c , dorsal angle 

With the initial le.^ion tn the left lower lobe, the second lobe most often 
itnohid IS the left tipjier. The bronchus to this lobe ojiens into the floor 
»>n tl’c' lateral side of the left main stem When ‘spread to the opposite side 
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occurs, It is almost always m the uppci or middle lobes The opposite lowei 
lobe IS with a rare exception the last to become involved 

Thus the anatomical arrangement of the bronchi, together with the fact 
that the dog Avith pneumonia lies in his cage most of the time with the head 
and upper thorax at a somewhat lower level than the rest of the body, affords 
easy opportunity for pneumococcus laden edema fluid to flow into the middle 
or upper lobes However, we do not know to what extent such intra- 
bronchial flow of infected exudate actually occurs Is this material con- 
tinuall}' peneti ating to the depths of the unmvolved lobes in all cases of pneu- 
monia to a greater or lesser degree^ In animals with non-spreading lesions 
IS it quickly .ehminated, or in such instances does the exudate (probably small 
in amount) fail to reach the terminal amvays? 

In order to ascertain the distribution of pneumococci in the lungs of dogs 
^\ ith non-spreading and spreading lesions, multiple cultures were made of the 
peripheral areas of all the lobes of the lungs, both noimal and obviously in- 
volved Briefly, it ^\as found that m dogs with single lobe lesions, pneumo- 
cocci were recovered from the lesion itself but not from any other part of the 
peripheral lung tissue, whereas in animals showing spread to other lobes, 
microorganisms were found to be distributed widely throughout the lung in 
both 1101 mal appearing and consolidated lobes Some of the microscopic 
sections of the uninvoKed parts of tlie lungs of dogs with metastatic lesions 
elsewhere revealed small masses of pneumococcus-containing exudate in the 
smaller bronchi and terminal airways of otherwise normal tissue This 
finding would seem to provide direct evidence for tlie manner in which 
pneumococci are transferred from the initial lesion to other lobes and highly 
presumptive evidence for the mode of origin of the secondary lesions 

Ai ftficwl P} oducUon of Secondaiy Pnewnomc Lestoiis If tins were the 
correct interpretation of tlie mechanism of interlobar spread it should be 
possible to induce secondary lesions by the mtrabronchial implantation of 
fluid pneumonic exudate in dogs with primary lesions which ordinarily are 
not followed by extension to other lobes Furthermore, it should be possible 
to predict the lobar distribution of such secondary lesions by arranging the 
position of the animals so that the injected fluid would be earned by gravity 
into tlie most dependent brondiial opening nearest the point at which the 
exudate was deposited 

To carry out experiments of this kind fluid exudate was aspirated from 
the lesions' of dogs infected with large doses of pneumococcus culture, both 
from the living animal and from tlie excised lungs of such dogs The 
exudate which contained large numbers of pneumococci was injected by 
means of a rigid, small bore metal catheter inserted through a bronclioscope 
An example of tlie result of such deposition of infected pneumonic exudate in 
tlie trachea or bronchi is shown in figure 3 This animal, infected with 
0 00001 c c of pneumococcus Type I culture in tlie right lower lobe, ex- 
hibited at the end of 24 hours consolidation of tlie entire lobe By 48 hours, 
roentgen-ray showed no further extension of the patliological process With 
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the intent of producing a secondary lesion in the left upper lobe, the animal 
was placed on its left side with the head elevated approximately 20° and 
0 25 c c pneumonic exudate injected into the trachea about three inches above 
the carina This position was maintained for 40 minutes That the exudate 
flowed into the infected bronchial opening was revealed by the roentgenogram 
made on the following day Autopsy showed consolidation of most of the 
left upper lobe, as indicated in the diagrammatic representation of the excised 
lung 

In this way secondary lesions were artificially induced in various lobes 
of the dog’s lung by placing the animal in an appropriate position Likewise, 
it was found possible to produce lobar pneumonia regularly in normal dogs 
by the same technic 

O 25 cc exudahe l , 

16 $ V 

Infected w/ilb Pn I 
0 OOOOl cc m 
Rt lower lobe 
3-11-40 

3 12 24hr5 3 13 46hrs 3 MjShrs, Killed 

A A 

Temp 104 Temp 102 7 Temp 104 6 

> WDC WlOO WDC 15700 WDO 21700 

Bl coll 0 Dl cott 0 Bl cult O 

Fig 3 Production of a secondary lesion of tlic left upper lobe m a dog with a 48-hour 
onmary lesion in tlic right lower lobe The black areas in the diagrams of the roentgen- 
rays and the postmortem lungs represent consolidation The plus sign indicates positive cul- 
tures of pneumococcus 

Control experiments on the fluidity of tlie exudate revealed the fact that if 
a viscous exudate were injected eitlier intrabronchially or intratracheally, 
secondary lesions did not result Furthermore, if the position of the ani- 
mal at the time of the intratracheal injection of even a very fluid exudate was 
such as to favor flow away from the bronchial openings, no lesions occurred “ 
The infectious material was presumably eliminated through the epiglottis 

The question arises as to what relationship these findings m the canine 
disease bear to the problem of interlobar spread in the human being As 
indicated at the beginning of this discussion, the developing lesions of 
clinical lobar pneumonia exhibit the same peripheral 7one of infected edema 
fluid which characterizes the canine lesion Possibly the best evidence that 
the same mechanism of interlobar spread operates m the human patient as we 
believe occurs in the experimental animal lies in one conspicuous difference 
exhibited by the ti\o diseases in the seqiicntc of progressuc lobar imoKc- 
nicnt Whereas -spread to the opposite lower lobe occurs commonly in 
human pneumonia and con-litutcs by far the most frequem bilobar m- 
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volvement, it is rarely seen in the dog until after all the lobes on tlie side of 
tlie initial lesion have become involved The semi-rechning position of the 
pneumonia patient would favor the gravitation of infected edema fluid into 
tlie lower lobe bronchi, whereas the prone position of the dog would have the 
reverse eft'ect Certain anatomical differences between the lungs of man 
and dog, aside from the position of tlie bronchi, make any exact comparison 
of the sequence of interlobar spread impossible 

Experimental Evidence as to the Relative Roles Played by 
Obstruction and Irritation in the Inception of Pneumonia 

In addition to clarifying to a considerable degree tlie mechanism of the 
origin of new lesions during the course of pneumococcus pneumonia, tlie 
results of the foregoing experiments suggested that certain conditions are 
essential for the production of tlie pneumonic lesion first, the implantation 
of pneumococci in the terminal airways , second, a fluid but viscous medium 
which prevents their rapid expulsion from this region of the lung, and third, 
the presence of local irritation such as is produced by sterile starch and also 
probably by tlie fluid pneumonic exudate which contains the edema produc- 
ing substance described by Sutliff and Fnedemann 

In order to determine whether obstruction alone is sufficient to initiate 
a lesion, pneumococci were forcefully sprayed tlirough a bronchoscope into 
the lower lobes of normal dogs Following tins procedure a small quantity 
of a viscid starch paste or mucin was injected into a terminal bronclius of 
one of tliese lobes Pneumonia seldom resulted in these animals This 
made it seem evident that obstruction per se was not the principal factor, 
although we had no means of knowing whether the number of pneumococci 
trapped by the obstructing mass in any one locus was sufficient to initiate a 
lesion Earlier observ^ations indicated tliat a certain minimum number was 
necessary to produce infection 

Experiments were then planned with tlie purpose of testing the relative 
role played by local obstruction and irritation in the inception of canine pneu- 
monia Two parallel series of animals were injected with the same dose 
of pneumococci In one senes the microorganisms were suspended in an 
irritating, and m tlie otlier a non-irntating medium For the non-irritating 
medium we made use of the device employed by Loosh for the demonstra- 
tion of the natural occurrence of interalveolar pores-, namely, the dog’s own 
citrated plasma whicli was recalcified just before injecting it into the lung 
Witliin a minute or two after reaching the terminal airways, the plasma 
clotted and fixed the pneumococci in the alveoli Five per cent starch broth 
paste, as ordinarily used to produce the experimental infection, was used in 
the other series Sterile starch alone will produce a small localized hemor- 
rhagic lesion In vitro tests showed that tlie pneumococci grew just as well 
in the clotted plasma as in the starch 

It was found tliat all the 12 animals injected with the starch-pneumococ- 



10 


O H ROBERTSON 


cus mixture developed pneumonia characterized by the consolidation of a 
whole lobe or more, whereas none of tlie dogs receiving the same dose of 
pneumococcus culture suspended in plasma became infected. When killed 
24 hours after injection the lungs of these latter animals showed only small 
areas of atelectasis at the site of infection which were usually sterile on cul- 
ture In a second experiment of the same kind a much larger infecting dose 
was employed Almost half the dogs injected with plasma in this series 
developed pneumonic lesions, indicating that if a sufficient number of micro- 
organisms are trapped in the terminal airways obstruction alone may be 
sufficient to produce infection 

Relationship of Experimental Findings to Possibilities of 
Prevention of Pneumonia in Human Beings 

What bearing do these experimental findings have on the occurrence of 
pneumonia in human beings^ Since the common cold or upper respira- 
tory infection is by far the most frequent antecedent of pneumonia, this con- 
dition should be considered first It is well known that during the course of 
a cold the bacterial flora in tlie upper respiratory tract increases markedly 
If, in addition, the patient acquires types of pneumococci other than those he 
habitually carries, especially Types I and II, the chances for lower respiratory 
infection are increased Then all that is needed for implantation of pneumo- 
cocci or streptococci in the lung is the passage of sufficient fluid exudate past 
the barrier of the epiglottis The added factor of irritation of the lower 
respiratory tract may be present as indicated by tlie finding of fine rales in the 
lungs in certain cases of severe colds Although we do not know certainly 
how to prevent the occurrence of pneumonia following a cold, adequate care 
of the infection and especially an awareness of the role played by chilling and 
the danger of acquiring the more highly pathogenic types of pneumococci 
from other individuals during exposure to crowds, would, I believe, help in 
reducing the incidence of pneumonia 

Postoperative Pnenmoma There is, however, another predisposing con- 
dition on which the results of the foregoing experiments have an important 
bearing, namely, surgical operations with general anesthesia The occur- 
rence of postoperative pneumonia, unhappily all too frequent, appears to be 
due to the aspiration of infected fluid cither with or without attendant pul- 
monary atelectasis The relationship of general anesthesia to incomplete 
closure of the epiglottis has been pointed out earlier in the experimental 
findings of Nimgcster Just how much fluid from the upper respiratory 
tract reaches the bronchi probably depends to a large extent on the amount of 
secretion present in the pharynx The presence of an upper respiratory tract 
infection at the time undoubtedly increjiscs the possibility of implantation of 
infected exudate in the terminal airways Indeed, the author has obser\'cd 
repeatedly the occurrence of postoperatne pneumonia in patients operated 
upon at the time thej liad what was considered to be very mild upper res- 
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piratory infection The first consideration then is to defer operation, if pos- 
sible, in any patient who shows the slightest sign of an infection in this 
region A second preventive measure is that of clearing out as completely as 
possible at the termination of the operation all secretions from the pharynx 
and larynx Following this, advantage should be taken of the effect of 
gra\ity in aiding elimination of foreign material from tlie lung Elevation 
of the foot of the bed for several hours postoperatively would assist the 
patient to get rid of such material as had been aspirated during tlie operation 
and also tend to prevent the flow of more fluid into the lung The striking 
effect of postural drainage in cases of lung abscess indicates how marked 
an influence gravity exerts in aiding expulsion of fluid material from the 
bronchi 

The occurrence of postoperative pulmonar}' atelectasis always carries 
with it tlie possibilitj' of infection since the effectiveness of the eliminatory 
mechanism of the atelectatic lobe is much reduced Our experiments on the 
inception of canine pneumonia showed that although small numbers of pneu- 
mococci obstructed in the terminal air passage failed to produce pneumonia 
in tlie absence of local irritation, pneumonia could, however, be produced 
under such conditions if the number of implanted microorganisms was 
sufficiently large It would seem not unlikely that postoperative collapse of' 
the lung may be prevented by the same measures employed in its relief, 
namely, frequent changes in the posture of tlie patient from side to side and 
adequate ventilation of the lungs Wliether all patients following general 
anesthesia should be given inhalation of 10 per cent COs and 90 per cent 
oxygen is a matter for the surgeon to decide, since there is much difference of 
opinion on tins point , at any rate frequent deep breatlnng should be encour- 
aged m one way or another One of the most striking examples of the 
deleterious effects of immobilization of the patient after ^ 
older persons following removal of catara^ mg 

tliat many ophthalmic surgeons consider 
their badcs, the posterior portions of 
the functions of pulmonary eliminati* 
portions of the lungs that pneumonia n 

Poshiifliiensal Pnemnoma A 1 ' 
fluenza Whether tlie predisposing 
ture as tliat of the common cold is not 
ever, tliat irritation and injury of 
more important role in the inception c 

Can postinfluenzal pneumonia be 
drugs ^ This question cannot be a 
ceming the prophylaxis of pnen • 
agents Several groups of workers 
experimental animals Gregg, Ham < ■ 
pjTidine by moutli to dogs during the 2 
pulmonary inoculation with pneumo« 
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varied but it was sufficient to produce an adequate concentration of sulfa- 
pyridine in the blood All these animals developed pneumonia which at the 
end of 24 hours occupied a whole lobe, just as seen in the untreated dog 
Their studies were not carried sufficiently far to determine whether diemo- 
therapy begun before infection is more effective in controlling the course of 
experimental canine pneumonia than when such treatment is begun after the 
disease has been initiated* Goldstein and Graef,®® working with experi- 
mental pneumococcus pneumonia m rats, were also unable to prevent the 
disease by administering sulfapyridme before infection Hochberg and co- 
workers reported partial success in preventing experimental pneumococcus 
pneumonia in dogs by the prophylactic use of sulfapyridme, but their method 
of inoculation is open to the objection that it does not produce pneumonia 
regularly 

These results do not encourage us to believe that pneumonia in tlie 
human being can be prevented by chemotherapeutic agents But certain 
practical considerations arise m relation to postinfluenzal pneumonia if and 
when we should have an epidemic of tlie 1918 type The very low incidence 
of pulmonary complications in the recent influenza epidemic would certainly 
not j'ustify the general use of cliemotherapy in cases of influenza even though 
'we possessed definite evidence that pneumonia could be prevented by this 
means, and there is no evidence that influenza itself is affected by any of the 
sulfonamide series In the presence of an epidemic of severe influenza, on 
tlie other hand, the situation would be altered Statistics of the pandemic 
during the previous world war showed that approximately 20 per cent of 
influenza patients developed secondary pneumonia of bacterial etiology 
Roughly one-quarter to one-third of these pneumonias ended fatally Hence, 
at least 5 per cent of persons contracting influenza died Even under such 
conditions I believe the ideal procedure would be close observation of the 
patients and administration of chemotherapy at the first sign of pneumonic 
complications, since these drugs act very quickly and effectively m the early 
stages of pneumonia However, under conditions of a severe epidemic ade- 
quate medical obscr\'ation is difficult or impossible and it may well be con- 
sidered advisable to treat all influenza patients with chemotherapy 

Summary 

In considering the means by which pneumococci and other bacterial in- 
citants of pneumonia are carried into the lungs, evidence both clinical and 
experimental suggests that the escape of infected fluid exudate from the 
upper respiratory tract past the epiglottis plays a much more important role 
in the inception of pulmonaiy infection than docs the inhalation of bacteria- 

* SxjUapyndtnc and suUadjannc lw\c been found to be ^cry cffcctuc in the treatment of 
experimental pneimiococcus pneumonia in the dog ='».=• In a further scries of experiments 
earned ojt jn tins la!>orato-\ an UIUl^uaII> sc\trc test was made b\ selecting for treatment 
oili thc>*c dogs with a bacltrcmia oi more than 1,000 colonics per cc. of blood Almost SO 
r^r cent o» ^ such anirnaK r<.co^ered whereas not a single dog out of more than 100 control*; 

^l ov mg similar degrett of Inrtrrcniia sunntd-* 
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containing droplets Experimental observations on pneumococcus pneu- 
monia in the dog showed that not only does spread to other lobes occur as a 
result of tJie flow of infected exudate from the primary lesion by way of the 
bronchi, but that secondary lesions may be artificially induced by the deposi- 
tion of such exudate in the trachea when the position of the animal is such 
that it favors flow of fluid into the bronchial openings Furthermore, pri- 
mary lesions can be initiated in normal dogs by tlie same procedure Con- 
ditions necessary for the inception of infection appear to be (1) the im- 
plantation of microorganisms in tlie terminal air ways, (2) obstruction to 
tlieir elimination, and (3) local irritation or injury Experiments designed 
to compare tlie relatiie importance of obstruction and irritation indicated 
that local tissue irritation was the more decisive of the two factors in deter- 
mining whether or not infection occurs 

The bearing of these obseri'ations on the prevention of pneufnonia was 
discussed Certain of tlie experimental findings, especially tlie effect of 
gravi^' on the flow of exudate in the respiratory tract, and recognition of the 
influence of general anesthesia on the closing of tlie epiglottis, seem to 
provide some general indications for the prevention of postoperative pneu- 
monia The possibility of preventing the occurrence of pneumonia by 
sulfonamide drugs does not seem very hopeful m view of tlie failure of such 
attempts in the experimental animal However, under conditions of a 
severe epidemic of influenza of tlie 1918 type, such a procedure might well be 
considered advisable 
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AVIATION MEDICINE— A BRIEF HISTORY: THE 
PHYSICAL QUALIFICATIONS FOR FLYING; 
OXYGEN WANT AND THE USE OF 
SUPPLEMENTARY OXYGEN-" 

By Louis H Bauur, M D , F A C P , Hempstead, New York 

One of the newest specialties in medicine is that known as Aviation Medi- 
cine. It is a little different from otlier specialties in that it, to a large extent, 
comprises portions of other specialties all applied to aeronautics It in- 
cludes a certain amount of ophdialmology, otology, internal medicine, neuro- 
psychiatry, psycholog)' and a large amount of physiolog)' The Avhole pur- 
pose of the subject is largely preventive in nature It involves the selection 
and care of the pilot and his protection against the physical forces acting upon 
him in the air, all with a view to preventing accidents from a physical cause 

Aquation Medicine had its origin in the first "World War The early 
experiences of the Allies indicated that the usual physical examinations Avere 
inadequate and that the stress and strain of flying Avere wearing pilots out 
at too rapid a rate Little Avas understood about the effects of high altitude 
or long flying houis Considerable information had been amassed by the 
time the United States entered the w'ar and this country was able to profit 
by the experience of her allies A research laboratory was established in 
1917 and a great deal of experimental Avork was carried out there on problems 
of the eye, ear, physiology, psycliology, altitude in general and oxygen supply 
apparatuses A group of specialists drew up a physical examination out- 
line based on AA'hat knowledge and experience Avere available at that time 
Of course, many changes m die standards and methods of examination have 
been made m the past 25 years, but nevertheless, the sagacity of those early 
Avorkers is illustrated by the fact that tlie basis of the present examination 
has very definite roots m the original one 

FolloAving tlie war tliere Avas a slackening of interest and progress Then 
m 1926 tlie Air Commerce Act Avas passed by Congress and civil aeronautics 
started on its noteAvorthy career Physical standards again had to be revised, 
as civil flying does not call for quite die same qualifications as military flying 
Interest again aAvakened m aviation medicine, and although progress was 
slow at first it developed momentum and by the time the second Avorld war 
broke diere Avas a widespread interest m it The development of high 
speed flying and the invasion of extremely high altitudes brought neAv prob- 
lems, not only of oxygen Avant and supply but of acceleration and deceleration 
and of low barometric pressure 

In the first Avar the problem was to find a maclime that could keep up with 

* Read at tlie St Paul meeting of the American College of Physicians April 20, 1942 
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the man, but in this war it is to find a man who can keep pace with the 
machine 

The military pilot is exposed to altitudes of 30,000 to 40,000 feet, to tem- 
peratures as low as 67° below zero, to speeds of 500 miles an hour, to intense 
glare, severe gales, to a constantly changing plane of equilibrium In addi- 
tion, he must operate a complicated machine requiring concentrated attention 
It is obvious that the pilot is subjected to mental and physical stresses not re- 
sulting from any other occupation Such being the case let us now consider 
the physical qualifications accepted, more or less universally, as requisite for 
piloting aircraft 

The Eye Good vision has always been considered extremely important 
By good vision we mean normal vision both central and peripheral The 
pilot must be able to see not only straight ahead but on all sides It has been 
said that the pilot should really have eyes in the back of his head as well 
Originally, normal vision without correction was considered essential and this 
still holds for the military pilot as he flies often in open ships where glasses 
are a hazard. For the commercial pilot normal vision with correction is 
acceptable provided he has a reasonable amount of vision without correction 
For the private or sport flyer the only requirement is that his vision must 
correct approximately to normal Peripheral visual fields must also be nor- 
mal Aircraft must be picked up out of the “tail of the eye” by the military 

pilot 

Another most important qualification is the ability to judge distance 
This is necessary in landing, taking off and in flying m formation, where the 
tips of the wings of the planes are often only a few feet apart It requires 
binocular vision Distance cannot be accurately judged with one eye 

Normal color vision is necessary in detecting colored markings on planes, 
colored signal flares and lights, navigating lights and the character of the 
terrain A green-brown color confusion is a not uncommon form of color 
blindness, and interpretation of the different shades of green and brown is of 
material assistance in determining the nature of the terrain 

Ocular muscle balance is tested because latent defects may become mani- 
fest or cause distress under the influence of fatigue or low ox>gcn 

A certain accommodati^ c power is essential to read maps or the instru- 

*^^^hc ejes and their appendages arc examined for ocular disease which is 

disq^ahf^i^to Throat The elimination of all those with disease 

and obstrucUNC conditions is ncccssarj Such conditions may light up into 
acute infections, interfere witli free breathing, or by their toxic effects de- 
crease adaptation to altitude and result in undue fatigue 

Ilcanng. formerl> thought to l»c of little importance, lias become of 
irre'itcr figniVicance because of the mcrca'^ing u«e of radio 
^ pQuilibritUii, Thr«i ha« in the pa'll been a much discussed question It 
. g^r„ernllv rccognircd now that in ihe pilot the mon important factor in 
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equilibrium is vision and not tlie labyrinth No matter how perfect a pilot’s 
labyrinth, he is unable to maintain his ship on an even keel unless he can see 
tlie horizon or has learned to fly solely by instruments Hence the Barany 
tests have been largely discarded and a simple test of self-balancing has been 
substituted The Barany tests are useful, however, m demonstrating to a 
pilot the faultiness of the sensations derived from his labyrinth In blind 
fl3*ing the pilot is taught to disregard his sensations and rely solely on his 
instruments Equilibrium should be considered as a function of the whole 
proprioceptive mechanism, consisting of the eyes, ears, muscles, joints, skin, 
and viscera, from all of which certain sensations are derived assisting in 
maintaming balance, but the most important of these is vision 

Gcncial Physical Qualifications This portion of the examination is 
similar to any tlioiough physical examination and is intended to eliminate 
both acute and dironic disease which would interfere with the safe handling 
of aircraft A careful history is obtained A history of asthma, malaria 
within five years, sjqihilis (unless there is serological evidence of cure), and 
encephalitis are all disqualifying per se A history of other serious ill- 
nesses sudi as pneumonia, pleurisy, tuberculosis and the rheumatic group 
serves to call attention to tlie necessity of a very careful examination of tlie 
organs involved Anj- acute illness is disqualifying, pending recovery, 
and any chronic disease resulting or apt to result in impairment of physical 
efficiency or which renders tlie applicant subject to recurrences or which will 
interfere witli his tolerating the extremes of altitude, cold and fatigue to 
which he will be exposed, is also disqualifying Particular attention is paid 
to structural defects Limitation of motion or function of any extremity 
or joint may interfere with tlie manipulation of the controls necessary for 
the safe operation of aircraft Special attention is given to the cardio- 
vascular system Not only are organic heart and circulatory disease dis- 
qualifying but vasomotor instability and neurocirculatory asthenia are also 
eliminated One of the tests used on all military and air line pilots is tlie 
Schneider Index This is a circulatory efficiency test and it is based on the 
reaction of tlie pulse rate and systolic blood pressure to changes of posture 
and exercise 

New opsycliic Examination It has been found that one of the com- 
monest causes for grounding of pilots or for their inability to learn to fly, is a 
deficient neuropsj'cliic make-up Inability to relax, tenseness, poor emotional 
control are all common remarks on instructors’ reports of “washed out’’ 
pilots Hence, a very careful survey is made of the nervous system This 
involves not only a neurological exammation to eliminate organic neuro- 
logical disease, but also a psychiatric examination, known as a personality 
study, which, m reality, is a survey of the entire mental life and reactions of 
the applicant Effort is made to determine his past reactions to stress in 
the hope of assessing his probable reaction to stress in tlie future It has 
been found tliat tlie stress and strain of flying affect the nervous system 
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sooner and more severely than any other system A sound, stable, neuro- 
psychic makeup is essential Aeroneurosis, which is much tlie same tiling as 
neurocirculatory asthenia, is very prone to develop in those with any con- 
stitutional psychopathic inferiority 

It might seem that such a tliorough examination covering the eyes, ears, 
nose, throat, equilibrium, general physical condition and neuropsychic makeup 
ought to be sufficient Unfortunately, however, it is not Many men 
selected by this type of examination never learn to fly The reason is a 
lack of what has been arbitrarily termed “flying aptitude” When the 


examination is made by a skilled flight surgeon who has had thorough train- 
ing and extended experience in aviation medicine, the percentage of those 
still unable to grasp flying is much less, but even then there are some. A 
great deal of research has been undertaken to find some means of assessing 
this aptitude Up to tlie present moment no wholly satisfactory means has 
been found Some tests which give promise are too complicated, require too 
expensive apparatus, or are too teclimcal for routine use Many workers are 
still delving into the problem and it is hoped that before long some satisfac- 
tory test can be unearthed which will give the solution 

One of the stresses to which any militarj' or air line pilot is subjected is 
high altitude This applies particularly to the military pilot To understand 
tlie effects we must review a little physiology 

As we ascend fiom sea level there is a gradual fall in barometric pressure 
The atmosphere at any level is composed of about 79 per cent nitrogen and a 
trifle less than 21 per cent oxygen ^ The oxj'gen pressure in the atmosphere 
then IS 21 per cent of the barometric pressure for that level For example, 
at sea level the total atmospheric pressure is 760 mm Hg With the oxj'gen 
percentage at approximately 21, the oxygen pressure m the atmosphere is 
approximately 159 mm When we breathe air into our lungs it absorbs 
water vapor amounting to 47 mm pressure and this must be deducted from 
the total atmospheric pressure Ilcncc, in the alveoli of the lung the total 
pressure is not 760, but 760-47 or 713 mm Furthermore, the carbon 
dioxide pressure must be deducted and, too. the 0x3 gen percentage becomes 
reduced about onc-third before it readies the alveoli, so that for all practical 
purposes the ahcolar ox\gcn pressure at sea lc\cl is 14 per cent of 713 or 
103 mm Hg Even this disregards the CO. pressure As i\e ascend, the 
barometric pressure falls steadily and v.e ha\c a constantly falling oxygen 
nrcssuic. Ox\gen pressure is iihat keeps us all ainc. If it falls below a 
certain lc\cl we liccoinc inefficient, then unconscious, and finalK we will die 
At *10.000 feet the ahcolar oxygen pressure Ins dropped to 65 rnni. At 
90 ODO feet it has droj^ped to -tO mm , and so it co.itiniic^ to decline the 
higher wc go At these higher altiiude.> the blood conies instjftlcitntly 
saturated wUh ox>gcn .and s>mp*oms r)f nx\gcn want .ipiicar '1 he ox-jgtn 
want' causes dtvj'i' r Irtaihing The »!eq> brt.sthing up^ct^ iIk chemical 
cciuilihriuin of the b;. wvd,drg on' e.rb^n diovidc frov the Mood 
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stream and an alkalosis develops This alkalosis and lack of CO 2 then inter- 
feres with the dissociation of the oxygen from the hemoglobin m the tissues 
Aside from the deepened breathing the pulse accelerates and there are 
changes 111 the blood pressure These changes vary The systolic pressure 
may increase and the diastolic may decrease Only one may change and 
either or both may suddenly break and the individual faint 

The effects on the central neiwous system come on comparatively early 
There is at first a stimulation, and this is followed by decreased attention and 
lack of coordination of tlie finer movements These increase until judgment, 
memor>' and vision diminish and fainting occurs The pilot is wholly un- 
aware of these S 3 miptoms Not onty may he be completely inefficient but 
ma}' actually lapse into unconsciousness without realizing anything is at all 
unusual 

Up to a certain point all S 3 'mptoms may be eliminated by the use of 
supplementary oxygen By increasing the percentage of oxygen in the 
inspired air one increases its pressure The amount necessary to restore one 
to sea level condition increases gradually up to a level of about 32,000 feet 
From there up 100 per cent ox 3 'gen is necessary and gradually there is again 
a falling available ox 3 'gen pressure and consequent inadequate saturation 
of hemoglobin For example, at 44,000 feet tlie hemoglobin is only 65 per 
cent saturated At 47,000 feet the barometric pressure has fallen to 100 mm 
Hg From this must be deducted die 47 mm of water vapor pressure, leav- 
ing. only 53 mm total of possible oxygen and carbon dioxide pressure, even 
though the individual is breathing 100 per cent oxygen At these extreme 
heights nitrogen is given off into tlie blood stream and hence to the alveoli, 
still further diluting the possible oxygen available, and leaks are bound to 
occur around any mask Hence, we have a person breathing pure oxygen, 
suffering from extreme oxygen want and if he goes above that critical level 
he dies from lack of oxygen saturation and from the added factor of inter- 
ference with oxygen dissociation in the tissue as already mentioned For 
all practical purposes one should go above 40,000 feet only in a pressure 
cabin or m a pressure suit, within which the atmospheric pressure is arti- 
ficially kept up to a level compatible with life, and above 47,000 feet he 
cannot go in any other manner All flights in both airplanes and balloons 
above this level have been made in pressure cabins or similar devices 

To prevent any distress or the development of undue fatigue, oxygen 
should be used above 10,000 feet Above 15,000 it is necessary for effi- 
ciency At 25,000 feet the average person will become unconscious without 
it, above 35,000 feet he becomes increasingly inefficient even with 100 per 
cent oxygen, and above 47,000 feet he will die even with 100 per cent oxygen, 
unless he is in a pressure cabin or suit 

There are various ways of using supplementary oxygen, but the accepted 
way m this country is to use gaseous oxygen with a mask preferably covering 
both nose and mouth In fact, such a mask is essential in the higher alti- 
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SUCCESSFUL TREATMENT OF GOUT’>- 

By Elmer C Bartels, M D , F A C P , Boston, Massachisetfs 

Gout has received widespread publicity during the last 10 years, with 
most writers giving attention to all the various phases of the disease except 
the prevention of recurring attacks We have m reality reached a point in 
the therapy of gout similar to that in diabetes if investigators in that field 
had continued to give tlieir attention to the treatment of coma and not to its 
prevention Significant is the fact that leading students of gout are at 
present at odds on the vital question as to whether the recurring attacks of 
gout can be prevented Can the treatment be offensive or must it remain 
defensive^ Besides the accepted fact that gout shortens life, the economic 
aspect indicates the dire need for some type of therapy to prevent loss of 
time and money (figure 1) An analysis of 14 patients who had suffered 


\verage duration of disease 11 years 

Average loss of time from work 20 mos 

A-\ erage loss m salary $3640 

Average medical expense $489 


Fig 1 Economic aspect of gout in 14 cases 

from gout for an average of 11 years showed they lost an average of 20 
months away from work, with an average salary loss of $3640 and with 
medical expenses of $489 

In the latest textbook on Diseases of Metabolism, edited by Duncan,^ 
Bauer and Klemperer state “It is unfortunate for both the patient and ph} - 
sician that interval therapy in the prevention of future attacks (of gout) 
does not exist ” They admit that a high purine diet may be harmful in 
some cases but that the addition or omission of purine containing foods is 
probably ineffective in changing the clinical course of gout They allow 
small amounts of alcohol and advise against the use of cmcliophen It is 
tlieir opinion that a sympathetic understanding on the part of the phj'Sician is 
all that can be offered since recuri ing seizures defy all therapeutic efforts 

Hench ~ does not agree with this discouraging outlook for patients witli 
gout He believes that by faithfully adhering to well planned inten^al treat- 
ment, patients can reduce tlie number and severity of acute attacks and 
thereby reduce the chance of dironic gouty arthritis and perhaps the late 
manifestations and complications of tlie disease His plan consists of a 
reduced purine intake, avoidance of alcohol and the intermittent use of 
“urate eliminants” when necessary These latter substances include aspirin, 
sodium salicylate, neocmcliophen or anchophen This combination of diet 
and drugs is directed at control of the hyperuricemia 

* Read at tlie St Paul meeting of tlie American College of Phj'sicians April 24, 1942 
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There is a noteworthy absence in the Hteiature on gout of any statistical 
studies giving the results of carefully observed interval treatment It was 
this fact which Bauer and his coworkeis used in discounting the results of 
those who advocate inteival treatment. They wished proof of the value of 
interval treatment through a carefully controlled study of a sufficient num- 
ber of subjects on a constant regimen m which the level of the blood uric 
acid was taken into considei ation The present study meets these investiga- 
tive requii ements 

Basts of Present Treatment In 1935 Loclcie and Hubbard® proposed 
the use of a high carbohydrate, low fat diet for the treatment of gout Their 
suggestion was based on the fact that a high fat diet was found to provoke 
attacks of gout Earlier (1925), Lennox^ demonstiated that a high fat 
diet causes a retention of uric acid, which was confirmed by Adlersbeig and 
Ellenberg,® and Lennox suggested the use of a low fat diet in the treatment 
of gout 

A Low purine intake relieves overtaxed purine metabolizing mechanism 
B High fat intake increases tubular resorption of urates 
C High carbohydrate intake produces uric acid diuresis 
D Cinchophen produces uric acid diuresis 

Fig 2 Rationale of treating gout with low purine, low fat, 
high carbohydrate diet and cinchophen 

The plan of treatment utilized m this study (figure 2) was begun at tlie 
Lahey Clime early in 1937, a preliminary report of satisfactory results having 
been made in 1939 ® It consists of a diet low in purine and fat and high 
in carbohydrate, to which is added the periodic administration of cinchophen 
The mode of action of this regimen is multiple Purine restriction relieves 
the overburdened purine metabolizing mechanism, the low fat intake pre- 
vents purine retention, and the high carbohydrate aspect of the diet tends 
toward the diuresis of uric acid To the diet is added cinchophen to further 
uric acid elimination The cinchophen is given at the beginning of treatment 
according to the plan of Graham ^ (734 grains three times a day for three 
days a week) which has been popularized by Hench Alcohol is not per- 
mitted since most students of gout recognize it as harmful 

As treatment progresses, periodic determinations of the uric acid are 
made at one to three month intervals, and when a reduction in the serum 
uric acid occurs the dose of cinchophen is reduced from three days a week 
to two, to one, and omitted entirely when the uric acid reaches a normal or 
near normal level Patients understand that the diet is the basis of treat- 
ment and that it is to be followed indefinitely However, if the uric acid 
continues at a normal level, a more liberal diet is given 

Acute attacks of gout have been treated (figure 3) by the intravenous 
inj'ections of glucose in addition to the plan outlined Since the diet is low 
in both vitamins A and B, these vitamins are added At times in gouty 
arthritis physiotherapy is helpful and large tophi are removed, if troublesome 
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years 


Fig 3 


Patients Tieated Increasing numbers of patients witli gout have come 
under our observation (table 1 ) , and it has been possible to follow the course 
of many of tliese patients at frequent intervals The results of treatment 
of 38 patients who were carefully followed are herewitli reported All of 
tliese patients witli the exception of tliree were seen prior to January 1941 
These tliree were included because they had had their disease for a sufficient 

Table I 

New Cases of Gout 
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' lengtli of time to produce a constant pattern of attacks All of these cases 
were followed up to January 1942 

Results of Treatment These 38 cases have been divided into three 
groups The first group includes 18 patients who have had the disease over 
nine years, in all of whom a pattern of attacks had been well established 
(figure 4) The second group contains 13 patients who have had the disease 
for seven yeais or less (figure 5) In both of these groups the diet plan was 
carefully adhered to and cmchophen was used in decreasing doses In the 



tliird group (figure 6) have been placed seven patients who had the disease 
from three to 15 years None of these patients followed the diet carefully, 
usually saying “50 per cent,” and all used alcohol in varying amounts Some 
of these patients took cmchophen, but without regularity 

The result of tlierapy m the first two groups was found to be satisfactory 
since two major requisites for successful therapy were met. (o) drop m 
uric acid level and (&) prevention of further attacks (figure 7) The 18 
patients in the first group had suffered from attacks of gout for an average 
of 17 years, the longest time being 27 years The serum uric acid level when 
they w'erc first seen varied from 6 3 mg per cent to 10 2 mg. per cent, the 
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average being 8 3 mg per cent These patients were treated for an average 
of two years, during winch time there were only three minor episodes in the 
entire group as compared with 61 major attacks during an equal time before 
treatment The uric acid level fell to an average of 6 3 mg per cent Diet 


FREQUENCY OF GOUT ATTACKS BEFORE AND DURING TREATMENT 



Y£ARS 343210 12345 


/r£y* DIET+CINCHOPHEN 

DIET ONLY 


Fig S 


FREQUENCY OF GOUT ATTACKS WHEN TREATMENT NOT FOLLOWED 

CASE 

total 
duration ! 

YEARS ' 

SERUM 
URIC ACID 
LEVEL 

BETORE STUDY 

, 5 YEARS , 

DURING STUDY OF 5 YRS 

/aICOHOL CONSUMED 

IdIET PABTIALUr FOLLOWED^ 

SERLM 

URICAOD 

LEVEL 



10 7 


Y£ARS 


2 3 4 5 

DIET+CINCHOPHEN 

diet only 


Fig 6 


and cmcliophen were used thiee-fourths of the total time the patients were 
treated and diet alone approximately one-fourth of the time 

The 13 patients in the second group had had attacks of gout over an 
average period of four years, with an average uric acid level on admission of 
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VALUE OF TREATMENT FOR GOUT 

nic^FASE OF LONG DURATION DISEASE OF SHORT DURATION 

(1 8 PATIENTS -AV DUR 17 YRS") (|3 PATIENTS - AV DURATION' 4 YRS) 

ATTACKS DURING AVERAGE 2 YRS ATTACKS DURING AVERAGE 20MOS 



Fig 7 


7 6 mg per cent In the average period of 20 months during which time 
these patients were treated, four minor attacks of gout occurred as compared 
with 23 major attacks during an equal period before treatment was begun 
A combination of diet and cmcliophen was used for practically the same 
length of time (16 patient years) as the diet alone (14 patient years) 


A\ erafic 

Scrum Uric Acid Let cl 
ANcragfmg % 

Yc'irs 

Before 

Trent 

During 

Trent 

7 

85 

/ 


Before Treat 


23 major attacks 


Dunne Treat 


12 major 
4 minor attacks 


Fig S Frequency of attacks when diet was followed only partially and alcohol was taken 


The seven patients who did not carefully follow the diet (figure 8 ) had 
attndcs of gout for an a\erage of seven 3 ears, the average value of serum 
uric acid being S 5 mg per cent Over the average period of three years 
during ^\hlch time their course was followed, 12 major and four minor 
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attaclvS look place This numbev was half the number of major attacks (23) 
whicli had occurred during a similar period before tieatment The aveiage 
uric acid level fell from 8 5 to 7 mg per cent 

Little difficulty w^as cxpeiienced m having patients adheie to the diet plan 
It w'as necessary to make rather drastic clianges in the eating habits of a 
number of the individuals who weie accustomed to large amounts of olive oil 
m their food Repeated review's of the diet weie found necessaiy to prevent 
patients from making mistakes w'hidi they honestly did not realize they were 
making 

It is readily appreciated that the use of cinchophen m the management 
of these patients permits w'lde criticism m the face of the mheient toxic 
possibility of this substance This fear may be overemphasized as in an 
anatysis of tlie toxicity of cinchophen Hench reported finding only 250 such 
cases in tlie literature, and of these, only six patients had gout He esti- 
mated a 1 to 60,000 cliance of a toxic result from the use of this drug In 
our use of cinchophen anj' possible chance of toxicity was minimized by cer- 
tain factors (a) patients w'ere always advised as to the early toxic mani- 


Table it 

Serum Uric Acid Level and Non-Protein Nitrogen 


Case 

Serum Uric Acid 
Before Treatment 

Serum Uric Acid 
Dunne Treatment 

Non-protem Nitrogen, 
mg % 

Clinical Progress 

1 

64 

66 

44 

Good 

2 

80 

71 

55 

Good 

3 

83 

73 

45 

Good 

4 

80 

67 

45 

Good 

5 

66 

73 

40 

Good 

6 

92 

7S 

43 

Good 


festations of the drug and told to discontinue its use if such occurred (&) 
It was used only as an adjunct to careful dietary management The dose 
of cinchophen was reduced as the level of uric aad fell, with the patient’s 
knowledge tliat its use would at some time be discontinued (c) Since the 
diet was high in carbohydrate it acted to fortify the liver against toxic agents 
(d) In discontinuing alcohol, possible toxicity tlirough the synergistic or 
intensified action of alcohol and cinchophen on the liver was avoided {e) 
A moderate serving of meat, fish or fowl w'as given once a day in addition to 
other proteins to keep the protein intake at a proper level, this being another 
means of fortifying the liver against toxic damage (/) In tlie last two 
years liver function tests, by tlie intravenous hippunc acid method, were made 
at inten'als during treatment with cinchophen In some instances cinclio- 
plien W'as stopped because the results of tlie liver function test fell below nor- 
mal Since renal damage may cause faulty results m the liver function test, 
care must be taken in its interpretation In the first group, 14 of the 18 
patients have continued to take cindiophen at least one day a week In the 
second group, those of short duration, only five of 13 patients are now taking 
cinchophen 
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A return of the serum uric acid level to normal did not occur m all 
cases (nine m tlie first group and three m the second group) m spite of the 
continued use of cmchophen This was especially true m patients in whom 
the disease was of long duration It was found that this failure usually 
occurred m patients who had renal insufficiency, as indicated by an elevated 
non-protein nitrogen (table 2) These six patients responded well to treat- 
ment, as indicated by failure of recurring attacks, m spite of continued ele- 
vated level of uric acid In four of these patients there was a decrease m 
the uric acid level Perhaps continued effort to return the uric acid level to 
normal by the use of cmchophen need not be exerted m patients with long- 
standing gout or in those m whom the uric acid level has been stabilized and 
symptomatic benefit has been obtained 

Perhaps sufficient time has not elapsed in all the cases reported to satisfy 
critical evaluation of the treatment from the standpoint of preventing further 
attacks, since it is well recognized that at times years may separate tlie re- 
curring attacks In patients m whom this criticism may be justified, a sub- 
stantial drop m the level of tlie serum uric acid was always obtained, which is 
a prerequisite to the prevention of further attacks 

Summary 

Indisputable benefit was obtained in a group of 31 patients with gout who 
carefully adhered to a low fat, low purine, high carbohydrate diet, with the 
addition of deci easing doses of cmchophen On this plan of treatment seven 
minor attacks of gout occurred, as compared with 84 major attacks during a 
comparative period before treatment This plan of treatment secured the 
desired results of reducing the blood uric acid level and reducing the number 
and severity of further attacks of gout Even patients m the phase of 
chronic gouty arthritis lesponded to this plan of treatment It is urged that 
this treatment be given further consideration by other physicians 

BIBLIOGRAPHY 

1 Baulk, W , and Klemplrer, F Gout In Diseases of metabolism, edited by G G 

Dumcan, 1942, W B Saunders Company, Philadelphia, Chapter xn, pp 609-654 

2 Hexch, P S Chronic arthritis, cliromc mfcctious arthritis, chronic senescent arthritis, 

gout In Modern medical therapy in general practice, 1940, Williams and Wilkins, 
Baltimore, pp 3298-3397 

3 Lockie, L M, and Hubbard, R S Gout, changes in symptoms and purine metabolism 

produced b> high fat diets in four goutj patients, Jr Am Med Assoc , 1935, civ, 2072 

4 Lexkox, W G a study of the retention of uric acid during fasting, Jr Biol Chem 

1935, Kvi, 521 

5 ADU31SBERG, David, and Ellfxberc, Max Effect of carbohydrate and fat in the diet on 

uric acid excretion, Jr Biol Chem , 1939, cxxviii, 379 

6 Bartels, E C The treatment of gout with a low fat, high carbohydrate diet Pre- 

liminary report, Nc\% England Jr Med, 1939, ccxx, 583 

7 GPAiiA't, Gfolgf The treatment of gout, Proc. Roj Soc Med, 1927, xx, 1 



A PROGRESS REPORT OF INVESTIGATIONS CON- 
CERNED WITH THE EXPERIMENTAL 
TREATMENT OF HYPERTENSION 
WITH KIDNEY EXTRACTS 

By Irvine H Page, M D , O M Helmer, Ph D , K G Kohlstaedt, 
M D , G F Kempf, M D , a C Corcoran, M D , and R D Taylor, 

M D , Indtanapolis, Indiana 

At this time last year we reported to you the reasons why we believe 
that certain extracts of normal kidneys contain a substance, or substances, 
whicli lowers arterial blood pressure in hypertensive dogs, rats and human 
beings ^ It was pointed out that one of the most striking effects of these 
extracts was their ability to reverse the retinal arterial lesions observed 
during the course of the malignant phase of hypertension Their adminis- 
tration was also often associated with a rise in the usually depressed renal 
blood flow 

Difficulties botli in the preparation of the extract and in its use were 
numerous The diief among the first were ( 1 ) extremely poor yields and 
(2) inadequate knowledge of the chemical nature of the active substances 
Among the second were (1) pyrogenic reactions, and (2) occasional severe 
generalized reactions which appeared to be anaphylactoid in nature 

We have not believed tliat progress in tlie study of this highly complex 
problem would be made most rapidly by neglecting further studies on the 
mechanism of hypertension itself For this reason investigations designed 
to elucidate the cliemical structure of angiotonm have been actively pursued 
Furtlier work on the intrarenal hemodynamic changes in the kidneys in hyper- 
tensives has shown that so-called “renal ischemia” is not necessary for the 
persistence of renal hypertension * Reduction of renal pulse pressure and, 
perhaps, moderate reduction in mean pressure seem to be adequate stimuli 
for its induction This suggests that anoxia of the kidneys of marked 
degree is unlikely, at least in the early phase of hypertension Thus, if the 
anaerobic decarboxylation of ammo acids to form pressor amines, as sug- 
gested by tlie experiments of Bing,® is a part of the mechanism contributing 
to the maintenance of hypertension, it would probably occur late in the course 
of the disease Other arcumstances, as yet unknown, might, however, 
bring this meclianism into play during an earlier phase 

Evidence is steadily increasing tliat angiotonm plays an important part 
in the regulation of tlie arterial blood pressure both in normal and hyper- 
tensive subjects * This is of some importance because dunng the past year 
we have attempted to assay renal extracts on the basis of tlieir ability to 
destroy angiotonm From tins naturally springs tlie suggestion that the 

* Read at tlie St Paul meebng of the American College of Physicians April 21, 1942 
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clinical effect of renal extracts is due to their ability to destroy circulating 
angiotonin Attractive as this view may be, it remains unproved 

It IS unnecessary to burden you with the story of the many failures we 
have had m attempts to purify kidney extract A resume is given of one 
method we are now actively investigating which may be of interest to those 
studying the subject themselves 

Preparation of Kidney Extract Briefly, the steps involved are (o) ex- 
traction of the ground kidney with aqueous solution of acetic acid and salt, 
(&) raising the temperature to 56° C, (c) precipitation with ammonium 
sulfate to full saturation, (d) redissolvmg the precipitate and addition of 
ammonium sulfate to 25 per cent saturation, {e) dialysis of the supernatant 
solution to remove the ammonium sulfate and concentration, (/) addition of 
‘Merthiolate’ (Sodium Ethyl Mercuri Thiosalicylate, Lilly) and passing the 
solution through a Seitz filter The detail is considerably modified from our 
original method (Page, Helmer, Kohlstaedt, Fonts, Kempf and Corcoran ®) 

Ten kilos of fresh pork kidneys are ground through a fine meat chopper 
(Tiffany’s) into 15 liters of distilled water to which 300 gm of sodium 
diloride and 300 cc of glacial acetic acid have been added The vessel 
containing the mixture is stirred rapidly with a mechanical stirrer while the 


temperature is raised to 56° C This temperature is reached m about 10 to 
15 minutes and held there for 6 to 15 minutes, depending upon the ap- 
pearance of a definite clumping of the inert protein 

To the clear filtrate, 632 gm of ammonium sulfate per liter are added 
witli stirring The mixture is allowed to stand overnight at room tem- 
perature The precipitate is then collected on Buchner funnels. No 54 
Whatman paper being used The filtrate is discarded The precipitate 
is dissolved in 2 liters of water, the ammonium sulfate content determined in 


an aliquot by direct nesslerization, and a total of 532 gm of ammonium 
sulfate per liter is added with stirring The precipitate whicli forms is col- 
lected on Buchner funnels, using No 50 Whatman paper, a small amount of 
diatomaceous earth (hyflo-super-cel) being added to insure a clear filtrate 
The filtrate is discarded The precipitate is dissolved in 1 5 hters of 
water, the ammonium sulfate content of the solution is determined, and then 
a total of 190 gm per liter of ammonium sulfate (25 per cent saturated) 
is added with stirring The precipitate which forms is removed by gravity 
filtration in tlie cold through No 5 Whatman paper and discarded To tlie 
filtrate of tlie 25 per cent saturated precipitation 513 gm of ammonium 
sulfate are added with stirring The precipitate which is formed is col- 
lected on Buchner funnels, using No 5 Whatman paper, diatomaceous earth 
being used as before The precipitate is dissolved in a minimum amount of 
water and dial} zed overnight against running tap water (15° C or below) 
and then against distilled water in cellophane sacs to remove the ammonium 
sulfate Any precipitate of euglobulin which forms during the dialysis is 
removed and tlie extract concentrated in \acuo so that 1 c.c of the ic 

cqin\alcnt to 100 to 170 gm of original kidney 
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The extract is centrifuged at high speed to remove any sediment which 
forms during tlie concentration Sodium chloride is added to 0 8 per cent 
and the extract filtered through a Seitz filter ‘Merthiolate’ may be added 
to it in a concentration of 1 ' 5,000 after the extract is put tlirough the Seitz 
filter It IS preferable to clarify the extracts before filtering through a 
Seitz filter by a preliminary filtration through a medium or fine Pyrex 
fritted filter * 

Extracts prepared in this manner lower blood pressure but are not 
free from pyrogens and materials which elicit shock-hke reactions Treat- 
ment of the final extract with 1 to 2 grams of kaolin per 250 grams of 
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Fig 1 The m ^ itro destruction of angiotonm by renal extracts as measured by pressor 
response produced by intravenous injections into a pi&ed cat 

Injection No 1 Angiotonm 005 cc as control 

2, 3, 4 Injections of mixtures of a renal extract derived from 200, 400, 800 mg of fresh 
kidney tissue and an equivalent amount of angiotonm, incubated for 30 minutes at Z7'‘ C and 
then heated to 100® C for 10 minutes 

5 Angiotonm 0 05 c c 

6 Injection of anotlier renal extract derived from 1000 mg of kidney and the equivalent 
amount of angiotonm 

7, 8 Injections of a mixture of renal extract prepared from 800 mg of kidney and the 
equivalent amount of angiotonm 

9 Angiotonm 0 05 c c control 

kidney at pH 40 while raising the temperature to 55° C removes some of 
this material This may be followed by reprecipitation with ammonium 
sulfate to 0 6 saturation The final extract after dialysis should always be 
made isotonic before injection 

Assay of Potency The assay of kidney extract m hypertensive rats 
and dogs is extreme!)' time consuming and requires large amounts of ma- 
terial Wide variations in i espouse are observed in individual animals and 
this further complicates an already complicated problem The need for a 
simpler test was apparent 

The following test must be considered as merely an experiment at the 
present stage (Helmer, Kohlstaedt and Page®) It is based on the pos- 

* No 10-358 m tlie Fisher Scientific Company catalogue 
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sibility that angiotonm is the effector substance in h)rpertension ; hence the 
ability of kidney extract to destroy angiotonm in vitro might be a measure 
of its antipressor activity 

One c c of extract equivalent to 12 5 to 100 mg of original kidney is 
mixed with 1 c c of fiftieth molar buffer at the desired pH (4 0 or 7 0) and 
incubated at 37° C for 30 minutes with 0 5 c c of standardized angiotonin 
solution The reaction is halted by immersion of tlie tube m boiling water. 
The pressor response of an aliquot portion of the test solution is compared to 
that of untreated angiotonm by intravenous injection into pithed cats 

In order to compare readily the results of the assays the following index 
of angiotonm-destroymg power was utilized 

Angiotonin Index = ^ ; — 

Pressor response in mm H g unknown mg kidney 

Pressor response m mm Hg standard ^ 100 

Two Enzymes {Angiotonases) with Different pH Optima in Kidney 
Extract Two enzymes with optimal ability to destroy angiotonm at ap- 
proximately pH 4 0 and pH 7 5 respectively were found m our kidney ex- 
tracts (table 1) 


Table I 


Effect of pH on Ability of Kidney Extract to Destroy Angiotonm 


pH 


Add Stable 
Index 


Alkaline Stable 
Index 


40 

SO 

60 

70 

75 

80 


0 69 
0 55 
0 50 
0 34 

0 28 


0 

0 

1 38 

4 00 

5 88 

2 94 


We have attempted to correlate these results with those obtained from 
the tests on hypertensive rats In calculating the rat index consideration 
was given to the amount of extract administered to lower the blood pressure 
in relation to body weight of the rat and the number of days required to 
lower the pressure The index follows 

Rat Index = 1000 X (1, 2, 3 or 4 anti-pressor actio n^ 

gm kidney Kg body weight X Vdays treated 

Grade 1, 2, 3 and 4 results are appraised as follows - Rats with systolic 
blood pressure averaging 180 to 200 mm of mercury are used Results 
arc graded according to (1) the fall m blood pressure, (2) its duration and 
(3) the presence or absence of signs of illness or reaction as evidenced bv 
weight loss, hemorrhage, respirator>^ difficulty, etc The fall and subsequent 
rise of pressure on discontinuing treatment must not be due to accidental 
occurrences such as may be associated with extremes of heat or cold nor due 
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to spontaneous changes in blood pressure which might occur in any one 
h}'pertensn'e animal 

Grade 1 is equivocal and not considered significant unless all animals on 
test follow the same course, or unless the animal had maintained a steady 
pressure above 200 mm and shows a sustained fall below 170 mm 

Giadc 2 A fall m pressure to behveen 140 mm and 155 mm or a well 
sustained fall below 160 mm 

Grade 3 A fall in pressure to from 130 to 140 mm or a well sustained 
fall below 150 mm 

Glade 4, A fall in pressure below 130 mm sustained at least two days 
The correlation between the two indices, especially when the angiotonin- 
destroying capacity is measured at pH 7 0, is reasonably good It is our 
hope tliat this test in which in vitro destruction of angiotonin is employed 
will finally serve to replace those in which hypertensive rats and dogs are 
employed Obviously, however, it must be established with certainty that 
angiotonin destruction and antipressor activity go hand in hand before the 
hjrpertensive animals as a test object can be abandoned This has not as yet 
been accomplished 

Our animal and clinical results, however, suggest that the kidney extracts 
prepared to contain tlie enzyme with pH optimum at 7 0-7 5 is more active 
as an antipressor agent than the one with pH optimum at 4 0 

It must not be assumed that we necessarily consider the angiotonin de- 
stroying enzjmie as identical with the antipressor substance in kidney extract 
There is some evidence for this belief but it is insufficient to establish so 
important a point We can only point out that we consider other possibilities 
as well worthy of investigation 

Antigemc and Shock-hke Effects of Renal Ext? acts As indicated last 
year, the occasional and unpredictable occurrence of severe reactions in which 
tlie blood pressure fell to shock levels shortly after administration of extract 
prevented their use outside a hospital Although it is true that with increas- 
ing purity of the extracts the number of these reactions has markedly de- 
creased, the fact tliat they remain unpredictable in tlieir appearance necessi- 
tates further careful analysis of this problem It has not been solved yet, but 
some of the difficulties appear to be in the process of solution 

As a means of testing the antigenicity of extracts the following metliod 
has now been m use for tlie past six months (Kempf and Page Antiserum 
was prepared in rabbits by injection of kidney extract whicli was known to 
produce reactions in patients The rabbit antiserum was used to sensitize 
250 to 275 gram guinea pigs by intrapeiitoneal injection (0 5 cc ) Trial 
doses of kidney extract equivalent to from 5 to 10 grams of original kidney 
consistently killed such Sensitized animals As purification has proceeded, 
extracts have been prepared of which the equivalent of 40 to 60 grams of 
original kidney are required to kill tire animal 

We have satisfied ourselves that remn purified in such a way as to be free 
of angiotonase is not the cause of the reactions 
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Clinical Results 

1. Effect on Arterial Blood Pressure Despite the fact that extracts 
prepared in many different ways have been used in the treatment of our 
patients, reduction of blood pressure, especially the diastolic, has occurred 
m most Some patients appear to have been resistant and showed no sig- 
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nificant fall This is a phenomenon we have also obseived in dogs Whetlier 
it is a quantitative pioblem so that more extiact would have lowered the 
pressure, we do not know 

Fever as a sequel to injection of extract occurs much less frequently 
than during last year, and the local tissue response is also milder Indeed, 
in a number of patients local reactions are insignificant With reduction in 
the number and severity of reactions tliere has, however, been an associated 
loss of antipressor actnut 3 \ In some patients it might be supposed that tlie 
entire antipressor action was due to reactions both local and general, but 
these seem to be tlie exceptions, not tlie rule The usual result m patients is 
a fall in blood pressure associated with daily febrile response of one or two 
degrees for tlie first fe^^ days of treatment After this initial period, no 
appreciable fever occurs Injections are given daily, and if nothing un- 
toward happens witliin three weeks the patient is discharged from the hos- 
pital to our out-patient clinic for furtlier treatment 

2 Effect on Eyegrounds Perhaps tlie most impressive single change 
caused by administration of kidney extract is its effect in reversing tlie mor- 
bid clianges seen in the eyegrounds of patients suffering from the malignant 
sjTidrome All patients with tins syndrome, after a suitable period (us- 
ually four to eight weeks) of treatment, either were free of eyeground 
change or exhibited minimal signs of it It has always come as a surprise 
to observe diminution or disappearance of white, “hard” exudates Often 
they are very slow to resolve We have repeatedly observed tliat reversal 
of tlie eyeground clianges may occur before any marked fall in blood 
pressure occurs Whatever its mechanism, the change is striking 

3 The Effect of Kidney Extract on Caidiac Output and Size Con- 
temporary evidence demonstrates that cardiac output is either normal or 
moderately decreased in hypertension It may be presumed that cardiac 
output is maintained usually at normal levels because of cardiac enlargement 

Taylor and Page ®“ have employed the ballistocardiograph to ascertain the 
effect on cardiac output of reducing arterial pressure by means of kidney 
extract In brief, it was found that in 15 patients witli afebrile reduction in 
pressure from 174 mm Hg, mean pressure, to 140 mm Hg, cardiac output 
increased roughly 15 to 20 per cent When extract was discontinued and 
arterial pressure rose, cardiac output decreased to its former level 

These results seem to be significant m the light of tlie fact tliat adminis- 
tration of angiotonin to normal persons leads to decrease in cardiac output 
and the conversion of a normal tracing to one with contours closely re- 
sembling tliose observed in hypertensives After treatment with kidney 
extract, the normal contour of the tracing reappears 

It is interesting to compare the effects of other pressor agents such as 
tyramine and methylguanidme witli angiotonin in normal human beings 
The most striking facts which emerged were that tyramine and methyl- 
guanidine produce very severe and disagreeable signs and symptoms and 
ballistocardiographic tracings with contours quite different from those of 



36 PAGE, HELMER, KOHLSTAEDT, KEMPF, CORCORAN, AND TAYLOR 



Fig 3 Example of a patient with malignant hj-pcrtension treated witli extract 

of sheep’s kidney. 
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Fig 4 Example of a patient with malignant hypertension treated at various tunes 
with different extracts of kidneys Eadi time extract was discontinued tlie average blood 
pressure rose 
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hypei tensives On the contrary, angiotonin elicits hypertension with little 
or no discomfort even when the appearance of tlie tiacing is closely similar 
to that characteristic of patients with hypertension 

We have measured the size of the hearts of our hypertensive patients 
under treatment by means of roentgenograms, and from these calculated 
the percentage deviation from normal, using the Ungerleider-Clark tables 
Occasionally decrease in size is observed but for the most part no change 
occurs even after a year or more During the normal course of events 
without treatment, a significant increase would have been anticipated It is 
our opinion that reduction in arterial pressure retards development of cardiac 
enlargement 

The changes in the electrocardiogram are interesting, especially the re- 
versal of the T-waves from a downward to upright position Of 17 patiehts 
with the malignant syndrome with T-waves inverted, 11 became upright 
after treatment and six showed no cliange Ten patients with essential 
hypertension exhibited inverted T-wave and six of these became upright 
after treatment 

4 Effect on Kidneys Apparently as the result of renal arteriolosclerosis 
or necrosis or both, patients suffering from hypertension nearly always show 
some impairment of functioning tubular secretory mass (Tnin) and con- 
centrating power (Corcoran and Page®**), and, in addition, the majority 
show evidence of ischemia of the residual tubular tissue This ischemia of 
functioning tissue is apparently associated with constriction of the glomerular 
efferent arterioles (Goldrmg, Ranges, Chasis and Smith ®) The renal func- 
tional changes of hypertension are, therefore, consistent with tlie view tliat 
they arise on the one hand from arteriolosclerosis, the result of increased 
arterial pressure (Wilson and Byrom and, on tlie other from the unop- 
posed action of angiotonin (Corcoran and Page “) 

The therapeutic action of renal extracts, if dependent upon the neutraliza- 
tion or destruction of angiotonin, would, from these premises, be exercised 
largely in decreasing the angiotonm-like intrarenal vasoconstriction and, 
because of the decrease of arterial pressure, in attenuating the progress of 
renal tissue destruction Unequivocal demonstration of both of these 
actions is complicated by the fact tliat pyrogenic materials, such as un- 
purified inulin or typhoid vaccine, cause acute increases of renal blood flow 
due largely to efferent vasodilation (Chasis, Ranges, Goldring, and Smith ^=), 
and may, in addition, temporarily decrease arterial pressure in hypertensive 
patients ' The measurements of renal functional changes during treatment 
with renal extracts were, therefore, made only in subjects whose tem- 
perature variations could be observed and the results obtained in recently (24 
hours) febrile patients or dogs excluded from consideration In normal 
and hypertensive dogs and in human beings suffering from essential hyper- 
tension tlie effect of treatment with renal extracts was, in every case, a 
decrease of glomerular efferent arteriolar tone and, in most instances, an 
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associated increase of functionally eifective renal blood flow, le, changes 
consistent witii inhibition of the renal action of angiotonin (Corcoran and 
Page^®) No evidence of regeneration of tubular secretory mass (Tmn) 
was obtained, but significantly, in nearly every instance, further loss of tu- 
bular tissue did not occur 

The interpretability of these observations has been increased by applica- 
tions of formulae (Lamport dealing with renal hemodynamic changes in 
terms which permit comparison of data obtained in patients with varying 
levels of arterial pressure, anemia and plasma proteins Bnefly, in a group 
of 20 patients, 17 of whom suffered from malignant hypertension, the mean 
of s} stolic and diastolic arterial pressures decreased from 184 to 143 mm Hg 
in observations made before and during treatment, whereas renal blood flow 
increased from 17 to 20 5 c c per minute per unit of functioning secretory 
tubular mass (Tnio) The increase of renal blood flow during a decteasc 
of arterial pressure denotes a decrease of calculated renal resistance of about 
40 per cent Perhaps significant^, efferent arteriolar resistance returned 
during treatment to levels whicli only slightly exceeded the normal, while 
afferent arteriolar resistance, although decreased, remained at a higher level 
This residue of afferent arteriolar resistance may conceivably express struc- 
tural dianges m the afferent arterioles which remain unaffected by the in- 
hibitor of angiotonin 

The clianges in individual patients are of gi eater interest than the mean 
change, nhich was calculated witliout reference to the apparent effectiveness 
of the extracts m use at the time of observation It should first be observed 
that in eight of 35 untreated patients there was no evidence of ischemia of 
the residual functioning tubular mass, an observation m accord with our 
demonstration of the absence of renal ischemia m the course of experi- 
mental renal hypertension (Corcoran and Page®®) This maintenance of 
renal perfusion is apparently the result of equal increases of arterial pressure 
and renal resistance, whereas the presence of renal ischemia is associated 
with a disproportion in this balance In view of tlie increase of cardiac 
output (Taylor and Page®®) whidi follows treatment with renal extracts 
and the resultant tendency to maintain arterial pressure at moderately in- 
creased levels, it is not surprising that m individual instances renal blood 
flow returned to or exceeded the normal rate m the presence of moderate • 
residues of renal resistance In tliree observations renal perfusion was 
shown to be decreased slightly during treatment, apparently as the result of 
decreased arterial pressure in the presence of fixed renal resistance 

Discussion 

Results from other laboratories are now beginning to appear m the 
literature Jensen, Corwin, Tolksdorf, Casey and Bauman ®® were able 
to prepare extracts Avhicli lowered arterial pressure in rats Friedman, 
Jarman and Marrus ®" showed dearly that kidney extract reduced the blood 
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pressure of rats with cellophane permephritic hypertension to normal, 
whereas other substances such as erythrol tetranitrate, garlic and parsley 
extract, etc , were ineffective Zichis, Wald, Thomas and Barker have 
proposed the hypothermic reaction observed m guinea pigs after injection 
of clinically active renal extracts as a rapid method of assay 

The process for the preparation of kidney extract has been altered from 
their original method by Grollman, Harrison and Williams Kidneys are 
dehydrated and dried preliminary to their extraction with acidulated water 
They find the principle effective in lowering blood pressure m hypertensive 
rats is dialysable When this material is concentrated it lowers the blood 
pressure of hypertensive rats when given by mouth j’ust as they found their 
previous extracts active when given by mouth to patients In their opinion 
results obtained by parenteral administration may be due merely to non- 
specific toxic impurities Hence, their work is done by feeding the extracts 
by moutli Their point is undoubtedly well taken We, however, have had 
no experience witli giving extracts by this route 

Almost nothing is known concerning the manner in which kidney extract 
lowers blood pressure As discussed above, kidney extract is able to de- 
stroy angiotonin Bing, Zuclcer and Perkins ““ found that the destruction 
did' not occur by oxidative deamination since (a) oxygen is not necessary 
for the reaction, (b) destruction of angiotonin occurs without inactivation 
of hydroxytyramme, and (c) angiotonin is destroyed in the presence of 
octyl alcohol Amine oxidase evidently is not the enzyme in the kidney 
which destroys angiotonin 

We have treated m the past two years, for longer or shortei periods, 
37 patients of whom 24 suffered from the malignant syndrome and 13 with 
essential hypertension Of the former, six died m uremia and three of cere- 
bral hemorrhage, and of the latter none is dead The most striking changes 
in the patients with the malignant sjmdrome were reversal of the eyeground 
changes with improvement of vision, changes of the inveited T-wave to an 
upright position, either moderate increase in renal blood flow or at least no 
decrease, increase in cardiac output and decrease in diastolic blood pressure 
Although in the early stages pyrogenic reactions may at times have con- 
tributed to the fall in pressure, it appears doubtful that they are the main 
cause 

On the basis of contemporary knowledge there is reason to believe that 
the chief action of kidney extract is to oppose the action of angiotonin, but 
this certainly cannot be taken as established It is at present a useful work- 
ing h)T)othesis 

Both Murphy and Barker and their associates have prepared extracts 
which are active and have been used w ith some success in patients Murphy 
has treated 11 patients with malignant or premalignant hypertension Seven 
of the patients responded satisfactorily, two were resistant, and two were 
symptomatically improved without a corresponding drop in blood pressure 
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Summary 

1 Impro\ ement in preparation of kidney extiacts has been made in that 
local and general reactions have been much reduced m number and severity 
The yield of active material remains poor 

2 An in vitro assay method depending upon the ability of kidney extract 
to destroy angiotonin has been devised There is suggestive evidence that 
a direct relationship exists between antipressor activity and ability to de- 
stroy angiotonin, but this has not been proved 

3 Two enzymes which destroy angiotonin (angiotonase) are contained 
in kidneys, one w ith optimal activity at about pH 4 0 and the other at about 
pH 7 5 The latter enz)’me appears abundantly in the more active anti- 
pressor extracts 

4 A method for semiquantitative determination of the antigenic prop- 
erties of kidney extract has been proposed depending upon the preparation 
of antiserum to a reaction-producing extract, sensitizing a guinea pig witli 
it and ascertaining tlie amount of test extract required to kill the guinea pig 

5. Pyrogenic and local tissue reaction may contribute to the lowering of 
blood pressure in some patients but it appears unlikely to be the cliief cause 
It is suggested that part of the antipressor activity of kidney extract is due to 
its ability to neutralize angiotonin This notion can be accepted only as a 
working hypothesis 

6 Kidney extract inci eases cardiac output in hypertensive patients when 
arterial pressure falls and tends to restore the contour of the ballistocardio- 
graphic curve from that usual in hypertension to normal 

7 In both hypertensive animals and man, kidney extract relaxed the 
efferent glomerular arteriole and tins was associated in most instances with 
an increase of functionally effective renal blood flow, i e , changes con- 
sistent with the inhibition of the renal action of angiotonin No evidence of 
regeneration of secretory tubular cells was obtained but significantly m many 
cases further loss did not occur 

8 The clinical results on 37 patients of whom 24 had the malignant syn- 
drome and 13 essential hypertension, and who have received a large variety 
of test lots of kidney extract, continue to be encouraging Except for the 
lessening of reactions tlie clinical results are mucli the same as reported last 
year 
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ILEOSTOMY FOR CHRONIC ULCERATIVE COLITIS 
(END RESULTS AND COMPLICATIONS IN 

185 CASES) 

By J Arnold Bargen, M D , F A C P , Wallace W Lindahl, M D , 
Frank S AshburN, M D , and John deJ Pemberton, M D , 

Rochester, Minnesota 

The evolution of ileostomy as the foremost surgical procedure for the 
treatment of dironic ulcerative colitis of the thromboulcerative type has had 
a long and devious course The long years during which it was being 
evaluated, as Avell as study of the cases m which it was done, brought to the 
fore sporadic attempts to substitute for it such maneuvers as appendicostomy, 
cecostomy, colostomy and ileosigmoidostomy These operations were al- 
ways eventual^ replaced by the seemingly inevitable ileostomy 

General Considerations 

An attempt has been made to exercise fair and unbiased judgment on this 
surgical procedure by study of (1) end results for 185 patients who under- 
went this operation for chronic ulcerative colitis of tlie streptococcic type, 
(2) tlie reasons for which ileostomy was carried out and (3) tlie compli- 
cations directly or indirectly attributable to ileostomy in such cases 

Final evaluation of any form of treatment for dironic disease must de- 
pend on prolonged obsen^ation of a fairly large group of patients Our 
study included 185 patients operated on consecutively at the Mayo Clinic 
m the )'ears from 1913 through 1939, or a period of 27 years During tliis 
period 186 patients suffering from "chronic ulcerative colitis” underwent 
ileostomy at some time during the course of their disease Of the entire 
group (186), only one patient was not traced postoperatively and this 
patient is not included in this study of 185 patients The number of patients 
operated on eacli 3 'ear is summarized in table If It will be noted tliat the 
number of patients who underwent ileostomy varied greatly from year to 
3 'ear During the early period (1913 to 1921) ileostomy was performed 
more frequently tlian during subsequent periods During this early period 
one of the reasons for performance of ileostomy was the belief that ileo- 
sigmoidostomy could be performed safely at a later date, but this was soon 
proved to be unsatisfactory Later, ileostomy became the first stage of 
a senes of operations designed to remove tlie entire colon The number of 
patients who received this tjqie of treatment (colectomy) was limited by the 
high operative risk assoaated ivith it as well as by the fact that since some 

*Read before the meeting of the American College of Physiaans, St Paul, Minnesota, 
April 23, 1942 

t Total in table 1 is 188 patients, but only 185 are concerned in tins study See footnotes 
to table 1 for explanation 
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of the patients had obtained sufficient relief from ileostomy alone, the sub- 
sequent performance of colectomy was not thought to be advisable. The 
comparatively large number of cases in which ileostomy was carried out in 
the years 1917 to 1926, inclusive, is expressive of the lack of adequate medi- 
cal management in those years During that period, in many cases, ileostomy 
was performed early m the course of the disease, or it was performed for the 

Table I 

Number of Patients Undergoing Ileostomy, 27 Years 


Total New Patients 

Patients Undergoing with Chronic Ulceratn e 

Year Ileostomy Colitis Seen 


1913 


n 


1914 




1915 


7 

117 

1916 


8 


1917 


15 


1918 


9 

38 

1919 


18 

40 



12 

42 

1921 


6* 

50 

1922 


9 

52 

1923 


16 

57 

1924 


13 

63 

1925 


8 

102 

1926 


12t 

134 

1927 


3 

154 

1928 


5t 

189 

1929 

* 

8 

197 



2 




9 

140 

1932 


1 

110 

1933 


0 

124 

1934 


6 

165 

1935 


1 

175 

1936 


1] 




8 

4 

1150§ 

1939 


5] 


Total 


188 

3301 


* One patient operated on in 1921 not included in text of study because she was not 

traced^ostoj) op^ted on in 1926 not included in text of study because at time of ileostomy 
he was found to have tuberculous enteritis with tuberculous peritonitis 

% One patient who came to clinic in 1928 had undergone ileostomy elsewhere, and was not 

included in tex-t of study . 

§ The figure 1150 is approximate but correct to plus or minus 10 

fulminating forms of the disease, with disastrous results It was when we 
encountered patients who had the fulminating forms of chronic ulcerative 
colitis that we used to feel that when available medical measures did 
not seem to acliieve success, ileostomy was to be undertaken as another 
therapeutic measure We believe the mortality rates accompanying such a 
course speak for themselves It was never a question of performance of 
ileostomy as a last resort, nor was the operation itself postponed until the 
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patient’s condition was such as to make it a most dangerous procedure The 
high mortahtj" rate associated with ileostomy for this group of patients simply 
bespeaks the serious nature of this particular form of colitis and the in- 
adequacy of all forms of therapy during the eaily years of the struggle for 
control of this devastating disease 

The reader should constantly keep in mind tlie fact that this paper is an 
analytic review of a form of treatment (ileostomy) carried out during a 
period of 27 years All deaths, immediate as well as late, are included 
m our study In no sense is the performance of ileostomy for any given 
group of patients to be considered as representing immature judgment, for in 
ever}'^ instance it was undertaken after mature and detailed consideration, by 
clinicians and surgeons of wide experience, of all factors in a given case 
We are attempting to present frankly and critically our experiences with this 
form of treatment 

In recent years ileostomy has been carried out more frequently for com- 
plications of “clironic ulcerative colitis” than for other reasons Ileostomy 
has been employed at tlie Mayo Clinic as a form of treatment for chronic 
ulcerative colitis for approximately 5 5 per cent of the total number of 
patients suffering from "chronic ulcerative colitis” observed in those years 

Explanation or the Grouping System 

Basic Plan The 185 patients were divided into tliree groups in regard 
to indications for ileostomy 

Group 1 Group 1 included 86 patients who had undergone ileostomy 
because of chronic progressive and intractable symptoms of ulcerative colitis 
without necessarily severe exacerbations 

Group 2 Group 2 included 63 patients who had the severe and ful- 
minating forms of dironic ulcerative colitis, with acute symptoms at the time 
of operation 

Group 3 Group 3 included 36 patients who were operated on primarily 
because of complications and sequelae of ulcerative colitis 

Table II 

Complications Considered to Be Indications for Ileostomy in 
Chronic Ulcerative Colitis (36 Patients)* 


Type dumber 

Stricture, rectum or colon 1 1 

Abdominal tumor, with proved or probable carcinoma 10 

Incompetent anal sphincters ‘ 


Extensive perirectal infection not responding to other treat- 
ment 

Polyposis, colon 
Perforation, colon 
Massive hemorrhage, from colon 
Intestinal obstruction 


Total 

*51 complications occurred in 36 cases 


51 



46 


BARGEN, , LINDAHL, ASHBURN, AND PEMBERTON 


The complications considered to be indications for ileostomy m these 36 
cases have been summarized in table 2, and a graphic explanation of the 
grouping system appears m table 3 

Survival According to Definite Periods To study the records of patients 
from the standpoint of the length of their survival, they were divided into 
three periods as indicated in table 4 A more nearly accurate evaluation of 
the results of ileostomy was thus obtained, as well as information concerning 
the risk associated with the procedure It will be noted that 35 patients 
lived less than 14 days after ileostomy, and that 20 patients lived more than 
13 days but less than six months postoperatively Members of the second 

Table III 

Grouping of Patients According to Indications for Ileostomy (185 Patients) 


Pa- 

Group tients Condition at Time Patient Seen 

1 86 Chronic, progressive, intractable symptoms without severe exacerbations 

2 63 Acute symptoms of fulminating disease at the time of operation 

3 36 Complications of chronic ulcerative colitis 


group would seem to represent those patients who were able to withstand 
ileostomy but died as the result of progression of ulceiative colitis in spite of 
the operation 

Thus, represented in period 3 (table 4) are 130 patients concerning whom 
a fair study of the effect of ileostomy could be made Among these 130 
patients a study of the incidence of recurrence of symptoms of colitis and the 
complications arising after ileostomy could be made, since a period of six 
months seems sufficient for the patient to adjust himself or herself to an ileac 
stoma Also among these 130 patients, a fairly accurate appraisal of the end 
results of ileostomy as a method of treatment could be made A summary 
of this study can be obtained by inspection of tables 3 and 4 The tables 
show that the mortality rate among those patients who underwent ileostomy 

Table IV 


Results of Ileostomy on Basis of Length of Survival after Operation (185 Patients) 


Group 

. 

Period 1 

Period 2 

Period 3 

Lived Less than 14 Days 

Lived Less than 6 Months 
but More than 13 Days 

Lived More than 6 Months 

Number 

Per Cent’*’ ! 

Number 

Per Cent* 

Number 

Per Cent* 

1 

8 

22 8 

4 


74 

56 1 

2 

21 

60 0 

13 


29 

22 3 

3 

6 

17 1 

3 

HiJJH 

27 

20 8 

Total 

35 i 

18 9t 

20 

10 8t 

130 

70 3t 


* Of total number of cases m each period 
t Of total number of cases in entire stud> . 





















IIXOSTOMY rOR CHRONIC ULCERATIVE COLITIS 


47 


Table V 

Causes of Death* Patients of Period 1* 
(35 Patients) 


Patients 

Death Cau^c Number 


Peritonitis 14 

Inanition and exhaustion 6 

Bronchopneumonia 5 

Perforation of colon, after ileostomv 3 

Inability* to control diarrhea from licac stoma 2 

Postoperative shock 2 

Hemorrhage from colon, after ileostomy * 1 

Parotitis 1 

Coronary occlusion 1 

Total 35 


• Died within 14 days after ileostomy 

while an acute exacerbation of the disease was presait was roughly tliree 
times as great (except in period 3) as the mortality rate among those patients 
undergoing operation at a time when acute symptoms were not present or 
among those operated on because of complications or intractability of the 
disease 

An anatysis of tlie causes of deatli of patients in period 1 appears in 
table 5 ; of deatlis of patients in period 2, m table 6 

Table VI 

Causes of Death Patients of Period 2* 

(20 Patients) 


Patients, 


Death, Cause Number 


Peritonitis 6 

Progression of ulcerative colitis 5 

Inanition and exhaustion 3 

Pulmonary embolism 2 

Further operative procedures 1 

Bronchopneumoma 1 

Postoperative hemorrhage from colon, after ileostomy 1 

Inability to control diarrhea from ileac stoma 1 

Total 20 


* Lived more than 13 days and less than 6 months after ileostomy 

Essential Nature of the Study General Results 

Our study then concerns itself largely witli tlie 130 patients who survived 
•ileostomy for more than six months. The incidence and severity of the 
recurrence of symptoms of colitis after ileostomy were studied among tlie 
130 patients who survived tins period It would seem that tliose patients 
who would respond to this form of therapy would have had sufficient time in 
which to adjust themselves to tlie changes which follow ileostomy The 
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condition of the patients was giaded on the basis of 1 to 4, depending upon 
the seventy of the recurrence of symptoms of colitis (table 7). The con- 
dition of these 130 patients was influenced in several instances by the per- 
formance of other types of operations after ileostomy 

It is seen, then, that only 79 of the 185 patients derived real benefit from 
ileostomy Of the 37 patients whose subsequent symptoms were of grade 1 
(table 7), seven underwent other operations after ileostomy Of the 42 - 
patients whose subsequent symptoms were of grade 2 (table 7), 10 had 
further surgical treatment after ileostomy The majority of patients who 
underwent further surgical ttreatment did so because of continued intractable 
symptoms of colitis In most instances the beneficial result obtained could 
be attributed to the fact that another type of surgical procedure followed 
ileostomy This additional surgical procedure included partial or total 
colectomy 

Table VII 

Incidence and Grade of Recurrent Symptoms, 130 Patients"of Period 3* * 


Grade Explanation of Grade Number 


1 Symptom-free, or only mild recurrent symptoms, patients satisfied 37 

2 Patients had frequent symptoms of colonic disease, but were satisfied 

(improvement) 42 

3 Patients survived for considerable time, but severe and frequent recurrence 

(no improvement) 25 

4 Severe and frequent recurrence, death within relatively short time (no 

benefit from ileostomy) 26 


* Survived for more than 6 months after ileostomy. 

It would appear, therefore, that the incidence of recurrence of infection 
in the colon after ileostomy is high Fifty-one patients, or 39 2 per cent of 
those who survived ileostomy for six months or longer, had severe, frequent 
recurrences of the disease (table 7) 

Complications Which Followed Ileostomy 

Prolapse of Ileum Prolapse of a part of the ileum through the ileac 
stoma was the most common complication to arise after ileostomy There 
w^e 27 such cases Operative procedures performed for the correction of 
tile prolapse resulted in the death of the patient postoperatively in four in- 
stances One other patient died as a result of such prolapse , an operation to 
correct the prolapse had not been performed because the poor general con- 
dition of the patient would not permit it This complication at times con- 
stituted the only noteworthy complaint of tlie patient, and was difficult to con- 
trol witliout resort to additional surgical treatment 

Formation of Abscesses and Fistulae Abscesses and fistulae occurred 
in 19 instances The fistulae usually opened into the ileum from the ab- 
dominal wall at a point on the ileum proximal to the ileac stoma Blood, 
pus and fecal material drained from the fistulous openings in variable 
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amounts An abscess appearing in the abdominal wall was usually the first 
sign of a latent fistula Systemic reactions in the form of dulls, fever, 
anorexia, weakness and loss of weight occurred m the course of fistula 
foimation Not infrequently a single patient had several abscesses within 
the abdominal wall Involvement of tlie distal portion of the ileum by the 
disease process may have been a predisposing factor to the formation of 
abscesses and fistulae 

Intestinal Obstruction In 13 patients intestinal obstruction developed 
subsequent to ileostomy Five of these patients died soon aftei the opera- 
tion that was performed for correction of tlie obstruction The poor physical 
condition of the patient before the onset of intestinal obstruction seemed tq 
be a potent factor in the high mortality rate which followed surgical inter- 
vention for correction of the obstruction The relative frequency and the 
high associated mortality rate of this condition depict its serious nature 

Chi onic Infectious Ai ilmtis Sixteen patients had recurrent episodes of 
a dironic infectious type of arthritis after ileostomy Several patients re- 
turned to the clinic subsequent to ileostomy primarily because of tins con- 
dition All the patients suffering from arthritis had recurrent infection in 
die colon Other infectious complications such as perirectal infection, 
abscess of the abdominal wall and formation of fistulae, pyoderma and in- 
fection of tlie urinary tract were frequent among these patients In the 
majority of these patients no exact sequence between exacerbations of the 
infection in tlie colon and exacerbations of the arthritis could be determined 
One patient who had severe recurrent exacerbations of arthritis obtained 
complete relief after colectomy This patient has been entirely well (at the 
time of tlus report) for nine years after colectomy Patients who had had 
artliritis before the performance of ileostomy did not appear to obtain 
relief from the operation It is to be noted that among 11 of the 16 patients 
the first symptoms of arthritis appeared after tlie performance of ileostomy 

Stncture of the Rectum, Colon oi Stoma Stricture of tlie rectum, of 
the colon, or at the ileac stoma occurred among 10 patients to a severe degree, 
but developed in a milder form m many others In such cases purulent 
material drained freely from tlie rectum for variable periods, when suddenly, 
without other symptoms, drainage would subside or cease entirely and fever, 
chills, anorexia, abdominal pain and tenderness would occur Surgical drain- 
age of tlie colon was found necessary in some of these cases In two cases 
stricture of the ileac stoma developed which was of sufficient degree to neces- 
sitate surgical intervention for relief 

Polyposis of the Colon In 13 patients polyposis of tlie colon occurred 
after the making of the ileac stoma 

Perirectal Infection Perirectal infection in the form of perirectal ab- 
scess, rectovaginal fistula or fistula-in-ano developed among nine patients 
after ileostomy. Twenty-four other patients had had this difficulty prior to 
ileostomy Fourteen of these 24 patients seemed to have derived benefit 
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from ileostomy In 22 of the 24 patients the periiectal infection was con- 
sidered to be one of the indications for ileostomy The results would sug- 
gest that ileostomy was a helpful form of treatment for these particular 

patients 

Unnary Complications Urinary complications occurred among 16 pa- 
tients Four patients had chronic glomerular nephritis In six cases renal 
stones developed and in two others typical histones of renal colic had been 
obtained In three urethrorectal fistulae developed Of these three patients 
two died witlnn 14 months after ileostomy One of these died as a result of 
carcinoma of the gall-bladder with metastatic lesions, and the other died of 
inanition associated with furtlier exacerbations of the colitis The third 
patient was alive seven years after ileostomy and during these years no im- 
provement had occurred as to the condition of the fistula One patient 
suffered from recurrent attacks of (^stitis 

Carcinoma In six patients carcinoma developed subsequent to ileostomy 
In three the carcinoma occurred in the rectum, m one in the gall-bladder, in 
one in die ovary, and one patient died of generalized abdominal carcino- 
matosis of undetermined origin 

Cutaneous Lesions Five patients complained of recurrent cutaneous 
lesions Three of tliese had pyoderma gangraenosum, one erythema 
nodosum and one dermatitis about the iliac stoma One of the patients who 
had suffered from pyoderma with each exacerbation of colitis prior to 
ileostomy had the same complication after ileostomy 

Hemoirhage In nine cases hemorrhage was a prominent symptom In 
four of the nine cases hemorrhage was so severe that it was thought advisable 
to perform further surgery m order to save the patient’s life Three of 
these four patients died postoperatively In two other patients the hemor- 
rhage was so severe that it was thought to be the major factor contributing 
to the early death of these patients In this group of nine cases severe rectal 
hemorrhage had been a prominent symptom prior to ileostomy This would 
suggest that ileostomy had but littte beneficial effect on the patients who had 
severe rectal bleeding It is worth noting that only four patients of our 
entire group underwent ileostomy because of severe hemorrhage, whereas 
nine suffered severely from hemorrhage after ileostomy. Cave^’“'® has 
pointed out that “massive hemorrhage” should not be accepted as an in- 
dication for ileostomy Garlock and others, however, have considered it to 
be a major indication for ileostomy 

Anemia A hemoglobin-deficiency type of anemia was present pre- 
operatively in all but seven of the cases studied The average preoperative 
value for hemoglobin of a large group of these patients was 60 per cent of 
normal In a similar group studies earned out several months to years after 
ileostomy disclosed tliat the average value for hemoglobin was 64 per cent of 
normal Continued anemia was traced in most instances to continuation of 
the infective process in the colon 
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Mtsccllancous Comphcatioiis Other serious sequelae occurring among 
patients who had ileac stomata included leukemia, multiple sclerosis m one, 
cirrhosis of the li^er m one, severe comeal ulcer witli conjunctivitis ih one, 
pulmonar}’- tuberculosis in one, recurrent cliolecystitis in one, and bronchiec- 
tasis in one In t\\o patients an ileocecal granuloma developed Some, at 
least, of these lesions, may have occurred because of the infective process in 
tlie colon * 

The fact that some patients may experience serious difficulty merely be- 
cause ileostomy has been performed would in itself seem to discredit the 
suggestion of some that ileostomy should be carried out early in tlie 
course of the disease 

Patients Who Survived Ileostomy more than Fifteen Years 

In an effort to determine ivhat sort of patient would derive most benefit 
from ileostomy, a study ivas made of IS patients who were knoivn to be 
living 15 years after ileostomy The period of observation after ileostomy 
in these cases ranged from 15 to 24 years The average follow-up period 
was 19 years Ten patients were females and eight were males The 
average age of tliese patients at the time of performance of ileostomy was 32 
j'ears The average duration of symptoms of chronic ulcerative colitis prior 
to ileostomy was four and a half years, but in individual cases the duration 
varied from one to 15 years Thirteen patients underwent ileostomy because 
they had had intractable symptoms, but without severe exacerbations Four 
patients were operated upon for an acute exacerbation of the disease , one for 
rectal stricture and persistent sjTnptoms of perirectal infection Seven of tlie 
18 patients had undergone colectomy after ileostomy Two of these seven 
patients had undergone total colectomy with removal of the rectum , five had 
undergone subtotal colectomy, that is, removal of the large intestine as far 
as tlie rectosigmoid junction 

Several factors seemed to be responsible for the satisfactory results ob- 
tained for tliis small group of patients *(1) the majority of these patients 
had had the disease for a relatively short time, (2) die patients were young 
adults and tlius were able to adjust their lives to the handicaps imposed by 
the performance of ileostomy, (3) most of the patients were operated on for 
chronic intractable symptoms and not acute exacerbations of tlie disease and 
(4) the survival after colectomy in itself removed the opportunity for sny 
furtlier development or existence of colonic disease in seven of the 18 patients 

Colectomy after Ileostomy 

Apportion or all of the colon was removed from 30 patients of the entire 
group subsequent to the performance of ileostomy In 18 instances tlie 
entire colon was removed to as far as the rectosigmoid region In five cases 

*The number of complications in this secfion exceeds the number of patients because 
some patients had more than one complication 
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the cecum, ascending portion of the colon, and a portion of the transverse 
colon were removed, m four the entire colon, including the rectum, was re- 
moved From two patients the terminal portion of the ileum, the cecum, 
ascending part of the colon and a portion of the transveise colon were re- 
moved, with the performance of ileosigmoidostomy at the time of removal 
of the colon One patient underwent abdominopeimeal resection of the 
rectum for carcinoma Of the 30 patients operated on in this particular 
group, 1 1 died during the immediate postoperative period 

It might be assumed on the basis of the foregoing that the risk of colec- 
tomy IS prohibitive, but it should be remembered that operations m this 
group were performed in the 3'ears from 1913 to 1940 Moreover, as 
more experience has accrued in the selection of patients for colectomy and 
in the proper choice of the time at which to do colectomy in individual cases, 
and as marked advances have been made 111 preoperative and postoperative 

Table VIII 


Colectomy after Ileostomy Type of Operation, Deaths (30 Patients) 


Operation 

Num- 

ber 

Died Post- 
operatively 

Total colectomy with removal of the rectum* 

4 

0 

Colectomy including the entire colon to the rectosigmoid* 

Resection of cecum, ascending colon, a part of the transverse colon and 

18 

7 

the terminal ileum 

Resection of cecum, ascending colon and a part of the transverse colon 

S 

3 

with ileosigmoidostomy 

2 

0 

Abdominoperineal resection 

1 

1 

Total 

30 

11 


* In these cases, m most instances, removal of the bowel was accomplished by multiple 
operations 


care, tlie mortality rates accompanying this operation have been greatly re- 
duced This statement is m general agreement with the views of others 
of more recent experience In well-selected cases colectomy 

will be not only the treatment of choice but also the only satisfactory treat- 
ment. Ten of the 18 patients from whom the colon was removed to as far 
as the rectosigmoid and four who underwent removal of the entire large 
intestine were m good health for from two to 20 years after such removal 
Data concerning the 30 patients in this group arc pi esented m table 8 

Ileocolostomy 

In 20 cases ileostomy was followed by ileocolostomy and subsequent 
closure of the ileac stoma In seven of these cases the patient’s sj^mptoms 
were completely rellc^cd The average follow-up period m these cases was 
six years The nature of the colitis 111 these cases is not clear, but as a 
review of the records ^^as made, necessarily j’ears later, the impression was 
gained that 111 some of the earlier of the 20 cases, at least, the colitis may not 
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have been of the streptococcic type In two of them, however, the patients 
seemed to be well and had remained so to tlie time of tins report Five of 
the patients ^^ere operated on in the years 1915 and 1916 During this time 
roentgenologic investigation of tlie colon was not nearly so accurate as it is 
toda}’’ Nine of the 20 patients had a recurrence of colitis witliin a short 
period after ileocolostomy Four of the patients who had a recurience of 
colitis died within 12 years after operation One patient was alive 20 j^ears 
after ileocolostomy, m spite of recurrent symptoms Four of the 20 patients 
died of postoperative complications 

It can be seen, then, that eight of tlie 20 patients m this particular group 
were dead within 12 years after operation Five other patients were known 
to be able within this period, but with a recuirence of colitis during a sub- 
sequent period of obsen'ation averaging eight years Seven other patients 
were completely relieved of their symptoms during a period of observation 
averaging six 3 *ears 

Because of the poor results obtained from ileosigmoidostomy for ulcera- 
tive colitis, the operation has been attempted after ileostomy only six times 
since 1921 The reason for this is that prior to consideration of ileosig- 
moidostomy, patients have been carefully examined for any signs of active 
inflammation in the colon, and if such signs are encountered, the patient con- 
cerned IS not considered to be suitable for the operation The mortality rate 
and the recurrence of colitis both are high when the operation necessitates 
cutting through an actively diseased portion of bowel 

Ileostomy tor Patients Who Have Undergone Previous Operations 

Twelve of the patients included in tins study had undergone surgical 
treatment other than ileostomy before tliey came to the Mayo Clinic Four 
had undergone appendicostomy, four had undergone colostomy, two had 
undergone ileosigmoidostomy (one with exclusion of tlie colon) and two 
had undergone cecostomy In only two instances had the previous surgical 
procedure resulted in temporary satisfactory improvement In these two 
instances the continuity of the bowel was reestablished and colitis subse- 
quently recurred Ileostomy was performed for each of these patients latei 
Nine patients survived ileostomy and three died in the immediate post- 
operative period In each of the nine patients who survived ileostom)’^ 
immediate improvement was noted In the majority of these 12 cases 
die patients volunteered the information that thej' were more satisfied, as the 
result of ileostomy, than they had been after the previous type of operation 
Among those patients who had previously undergone appendicostomy the 
stoma functioned poorly There was a tendency for the colitis to recur either 
in the distal or proximal portions of the colon One patient who underwent 
ileosigmoidostomy with isolation of die right portion of the colon had a 
recurrence of colitis in die isolated loop of bowel 
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Comment 

For patients who have “chronic ulcerative colitis” ileostomy is the only 
method of diverting the fecal stream which is practicable and which is at least 
reasonably satisfactory The favorable immediate response to ileostomy of 
patients who have ulcerative colitis may be striking Patients who survive 
the operation may gam weight and improve in general strength, so that dur- 
ing the immediate postoperative period the result might appear to be favor- 
able We thought it important, however, to study the courses of patients for 
a longer period than the immediate postoperative period It is obvious that 
the immediate response is not of great interest because “chronic ulcerative 
colitis” IS a disease m which remission can be obtained with the aid of other 
forms of therapy The real concern is, therefore, whether or not patients 
are permanently benefited by the performance of ileostomy Ileostomy for 
“chronic ulcerative colitis” has been discussed fiequently and at length m 
recent years Its value cannot be determined in a few weeks or months after 
it has been performed 

The procedure of early surgical intervention for “chionic ulcerative 
colitis,” such as perfoimance of ileostomy when minimal symptoms are at 
hand, has been much discussed No one who has had much experience with 
this disease would subscribe to such a plan of attack It is suggested, we be- 
lieve, in the hope that after the disease has been healed the ileac stoma can be 
closed In the first place, however, we wish to reemphasize our belief that 
“ileostomy does not cure the disease ” Moreover, it should be i emembered 
that not only does ileostomy not cure, but that the disease often actually 
progresses rapidly after the performance of ileostomy Consequently, few 
closures will ever be attempted, and this would imply that after ileostomy has 
been carried out, colectomy will become advisable Surely no one can or 
would advise colectomy for a patient who has colitis which is in an early stage 
Thus, the return to our original premise seems inevitable* ileostomy should 
be reserved for those patients who have complications and for the occasional 
patient who has intractable ulcerative colitis It is unthinkable that surgical 
intervention can or ever will replace any well-planned medical regimen, in so 
far as “chronic ulcerative colitis” is concerned Conversely, it is just as 
inadvisable to continue the medical management of patients who have com- 
plications demanding surgical treatment This has been well pointed out by 
Rosser, Dixon and others 

There is a certain group of patients who have ulcerative colitis com- 
plicated by rather severe symptoms of perirectal infection and who usually 
are not helped by ileostomy, but who, rather, suffer as intensely from re- 
current infection after ileostomy as they did previous to the operation It 
may be that it is ^\^sc to operate reasonably early for this complication The 
answer to this question has not been determined, for many patients with 
“chronic ulcerative colitis” complicated by perirectal abscess treated medically 
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have been restoied to iioimal health and the fistula, if it has not healed, has 
been operated on successfully later 

111 one case a blind loop of colon icsulted because colostomy and later 
ileostomy wei c pei formed This loop was left open foi purposes of irriga- 
tion Eventually, the open ends of tins portion of colon were closed Latei , 
an exacerbation of infection m the isolated loop of colon occurred, and sur- 
gical drainage of this obstructed loop was necessary 

In one case of the acute fulminating form of ulcerative colitis colostomy 
was performed and then ileostomy was earned out, but the patient died of 
a progress^ e type of toxemia This illustrates again the futility of surgical 
inten^ention in tins form of tlie disease 

So-called single-barrel ileostomy was performed for one patient, and the 
distal segment of ileum was turned into the cecum Stricture of the colon 
subsequently developed, and it was necessary surgically to dram the purulent 
material tliat had collected in the colon 

The mental reactions of these patients toward their ileac stoma weie care- 
fully obsei^'ed when tliey returned to the clinic for observation postopera- 
tively Many patients had received the impression that the operation had 
been meant to cure them of their disease Consequently, patients often re- 
turned clamoring for closure of their ileac stoma Common reasons for tins 
request were freedom from s)’mptoms, inability of patients to adjust them- 
selves to die ileac stoma, a belief that they could not carry on social activities 
as they had before ileostomy, contemplation of marriage and, in some cases, 
tlie fact tliat patients had been told that closure might be hoped for after the 
symptoms of colitis had subsided In the great majority of cases a badly 
scarred and contracted colon remained, and the possibility of a recurrence 
of infection was at hand at tlie time the patients returned for re&:amination 
For this reason the continuity of the bowel was only very rarely restored 
Study of the records of patients who died soon after ileostomy impresses 
tlie investigator witli the fact that when severe symptoms are present, such 
patients are very poor surgical risks 

Results of the studies carried out for this review would suggest that if 
and when tlie condition of a patient suffering from ulcerative colitis reaches 
the stage m which ileostomy seems to be advisable or necessary, the per- 
formance of colectomy subsequent to ileostomy should be seriously considered 
The fact should be kdpt in mind that tins study is an analysis of a single 
measure of therapy for one of the most devastating afflictions which can 
attaclc tlie human body, and tliat the failure of ileostomy in individual cases 
never should be ascribed to improper apphcation of the operation, but rather 
to the intractable nature of tlie malady for wliicli it was attempted 
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PROPHYLACTIC AND THERAPEUTIC 
DETOXICATION 

GUANIDINE, INDOLE AND HISTAMINE 

By Gustav J Martin, E H Rennebaum, and Marvin R Thompson, 

NcwYotk,^ y 

Introduction 

Indole, histamine and guanidine are representative examples of toxic 
chemicals produced endogenously These compounds were considered as a 
group not only because of their endogenous origin but also because each is 
associated witli diseases known to afflict the human body No study of 
therapeutic and prophylactic detoxication would be complete without a 
consideration of these toxic metabolites It is to be emphasized that each 
is a representative of a group of toxic substances and that there is a large 
number of additional groups of toxic metabolites 

Histamine is formed through the action of putrefactive bacteria on 
histidine ^ It has been shovTi that a bacillus is present m the intestinal con- 
tents nhicli IS capable of decarbox)dating histidine Hanke and Koessler,^ 
in an examination of 26 human stools, found 16 to contain such a micro- 
organism Histamine has been isolated from intestinal contents as well 
as from loops of the large and small intestine Hanke and Koessler found 
500 to 600 grams of feces from noimal individuals to contain 6 mg to 20 
mg of histamine When injected intravenously, histamine is toxic, even 
in small amounts, producing a condition simulating traumatic or surgical 
shock When given by mouth, however, it is relatively inert, large amounts 
being tolerated The histamine is destroyed by an enzyme, histammase, 
described by Best® It has been suggested that histammase of intestinal 
mucosa serves as a protection against the small amounts of histamine which 
normally might be formed It is an open question whether or not histamine 
formed m intestinal putrefaction can be a factor in systemic intoxications 
Other members of this group are the ptomaines cadavenne formed from 
lysine and putresine formed from arginine 

The toxemic theory of shock, a controversial issue, must be considered 
Cannon* seemed to have placed tlie toxemic tlieory upon a logical basis, 
but more recently Blalock and his associates ® have seriously questioned it 
The most recent work of Moon and Kennedy ® demonstrates the possibility 
of a toxic factor playing a causative role in certain instances m shock In 
anaphylactic shock, in contrast to the secondary shock mentioned above, 
histamine is on a more firm basis as an etiological factor Asthmatic at- 

* Received for publication October 31, 1941 

Presented in part before American Chemital Society, St Louis, April, 1941 
From the Warner Institute for Therapeutic Research, New York, N Y 
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tacks may be caused by histamine liberation into the blood stream The 
severe though brief headache whidi follows the intravenous administration 
of histamine can be cited in support of possible involvement of this com- 
pound in headaches of the vascular type Spriggs ^ suggests that migraine 
headaches are due to liberation of histamine with consequent vasodilatation 
and localized edema 

Immunity of the body to autointoxication applies only to the large 
intestine, an autointoxication from the small intestine is probable 

The abrupt fall of systemic blood pressure which results when non- 
coagulant venoms are injected intravenously results in a large part from 
the action of phosphatidase by the formation of lysolecithm and the liberation 
of histamine Arthus ® studied this hypotensive effect and noted its re- 
semblance to that occurring in acute anaphylaxis m the rabbit and dog 

Feldberg and Kellaway® found that the injection of the venom of 
Crotalus ah ox, of Demsoma sitperba or of the Indian cobra into the pul- 
monary artery of the perfused guinea pig’s lung caused the appearance of 
histamine and coagulable protein in the venous perfusate. The effect of the 
intravenous administration of venoms can be largely explained on a basis 
of histamine liberation 

Thus, the probable involvement of histamine or related substances in 
surgical shock, anaphylactic shock, headaches, asthma, snakebite and other 
conditions has been established or indicated It is, therefore, obvious 
that any means of altering the toxicity of histamine endogenously is 
important 

Indole IS a product of intestinal putrefaction which affects the aromatic 
ammo acids The disagreeable and characteristic odor of feces is said to 
be due partly to two compounds, namely indole and skatole Indole is 
oxidized and conjugated with the sulfuiic acid radical to form mdican 

Indole when given to the human subject by mouth causes dizziness and 
headache Toxic doses of this substance are prevented from entering the 
systemic circulation by the barrier of the gut wall or through the detoxi- 
cating action of the liver It is a known fact that ceitain individuals 
excrete large quantities of mdican in the mine, whicli is indicative of exces- 
sive intestinal putrefaction 

Guanidine is another pioduct of intestinal putrefaction believed to 
be involved in man}' phj siological disturbances It is a normal pioduct 
of creatine metabolism, and when injected into animals in large amounts 
causes a rise in blood pressure It was claimed by ]Major and his associates 
that retention of this metabolite as cMdcnccd by a rise m its concentration m 
the blood and reduced excretion m the urine could be demonstrated in hyper- 
tension This thcoi*}' has not been generally substantiated Guanidine may 
play a minor role in parathjroid letanj, although it certainly is not the major 
factor As rcccnth as 1939, Major ct al “ reported an increase m guanidine 
in the blood m experimental i cnal insufficiency which occurs both with and 
\\ithout accompan\mg hypertension The compound may be an anhydride 
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of guanidine, glycocyamidine It has been suggested that guanidine in- 
toxication IS a significant factor in tricliinosis Dodd et al report that the 
concentration of guanidine in the blood increases in intestinal intoxication 
of infancy The outstanding symptoms of alimentary toxicosis in infancy 
and early cliildhood are intensive vomiting and diarrhea, resulting in de- 
hydration, acidosis and circulatory collapse Mason et al note that 
guanidine occurs in blood in traces, but it is present in increased amounts 
in renal insufficienc}' and particularly in uremia Some of the symptoms of 
uremia are duplicated m experimental guanidine poisoning In both con- 
ditions vomiting, diarrhea, gastroenteritis, muscular twitchmgs, increase in 
blood pressure and respiratory disturbances are prominent, and, in advanced 
stages, apathy, stupor and circulatory collapse Guanidine appears to be a 
physiological antagonist of calcium, the latter inhibiting tlie action of 
guanidine on tlie neuromuscular apparatus In uremia, muscular twitchmgs 
may occur even when tliere is no central calcium deficit In such instances 
tlie effect is attributed by tliese workers to the action of guanidine In those 
cases in ivliicli a calcium deficit does exist, the muscular twitcliings are 
more seiere, presumably because there is insufficient calcium ion acting on 
the central nervous system to oppose adequately the effects of guanidine 

In addition to tlie above, otlier compounds of intensely toxic character 
are formed in the large intestine as a result of the decomposition of protein 
by the normal bacterial flora Among such putrefactive products are 
phenol, cresol, skatole, etliylamine, isoethylamine, tyramme, etc The body, 
tlirough tlie detoxication medianisms of the liver, can usually handle these 
toxic materials, but innumerable clinical conditions exist in which these 
detoxication mechanisms are not normal, and in whicli these toxic materials 
accumulate in tlie blood stream and tissues In these conditions, it would 
obviously be desirable to speed up or facilitate the detoxication of these com- 
pounds, and it has been tlie objective of this work to attempt to influence the 
processes of detoxication by tlie administration of detoxifying compounds 

Experimental Technic and Results 

White mice, 18 to 24 grams m weight, were used throughout tliese 
experiments Acute toxicities were studied in approximately 5,000 mice 
Indican excretions were studied in a senes of 10 dogs With each of tlie 
three compounds considered the oral or subcutaneous L D 50 was checked 
It was evident from the outset that a multiplicity of factors affected tlie 
value, eg, the suspending agent used, the osmotic pressure of solutions 
administered orally, the diet of the mice before use, tlie hydrogen ion con- 
centration of the solutions, weight of mice and the usual biological variation 
Each of the controllable factors received appropriate attention in all protocols 
throughout the study 

All compounds used by the body in detoxication were regarded as po- 
tential detoxifying agents for these physiologically important compounds 
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Included among these compounds were cysteine, glycine, glutamine, sulfates, 
acetates and calcium glucuronate A large number of other compounds of 
similar or unrelated structure weie tried as potential detoxifying agents 
In each instance m which a set of experiments included cysteine, the other 
sulfur-containing amino acids were also tried, namely, cystine and methionine 
Frequently, the sulfur of these compounds is finally utilized m the form of 
sulfate, and, therefore, sodium sulfate was used to clieck its possible detoxify- 
ing effect Glycine was replaced by alanine, serine, leucine, isoleucine and 
valine Glucuronic acid was leplaced by gluconic, 2-ketogluconic, galac- 
turonic, mucic, saccharic, arabmic, pectic, lactic, pyruvic, glyoxalhc acids 
Dihydroxyacetone and all of tlie aldohexoses were also tried 

Acetic acid as its sodium salt, acetaldehyde, sodium lactate and sodium 
propionate were all tested for efficacy m supplying the acetyl radical 
Xanthine, adenine and guanine were tested as representatives of the purine 
detoxifying action suggested by Neale and Winter^® No substitutes for 
glutamine were tried as none was known that might function as detoxifying 
agent Its precursor, glutamic acid, however, was tested Nicotinic acid, 
thiamine and a liquid yeast concentrate were tried, as reports^® have ap- 
peared m the literature suggesting possible detoxifying effect Lecithin, 
cephalin and cholesterol were tried as positive detoxifying substances 
Choline was included as a contributor of labile methyl radicals 

In the early experiments, gum arable m 10 per cent concentration was 
used as a suspending agent, but frequent unexplainable variations in control 
toxicity determinations led us to abandon gum arable in favor of gum 
tragacanth at 0 5 per cent Gum arabic, the crude material, occurs m every 
state of partial hydrolysis, and as one of the products of the hydrolysis of 
gum arabic is glucuronic acid, a detoxifying substance, we abandoned the 
use of this material entirely The use of several control sets in eacli experi- 
mental group even in our earlier expeiiments prevented any misinterpreta- 
tion of results Volumes of material for oral administration were held 
below 0 8 c c In some studies the toxic material and the detoxifying chemi- 
cal or chemicals were given m the same solution In others the toxic 
material was given subcutaneously and the detoxifying substances were given 
orally Oral administrations were made with a long blunt syringe needle 
and a tuberculin syringe graduated m 0 01 c c No group of animals less 
than 25 m number was considered, and no greater variations m weight than 
4 to 6 grams m any set of 250 w ere permitted The dietarj' regime of the 
mice before use was controlled by mamtanimg them on a stock ration for 
sc\cral days before use and then placing the mice on an unpolished nee 
ration for three days before use This latter diet is a maintenance ration, 
calorically adequate but inadequate nutritionally for other than maintenance 
Diet before use is a most important factor. Diet ^arlatlon can cause ex- 
perimental results to \ar\ bj as much as 50 per cent This is a factor w'hich 
has been all too frequciitl} neglected m a consideration of control factors in 
acute toMCity experiments 



Table I 


Action of Vanous PhysioloiBcal DctOMfyingr Agents and Combinations of These Agents against 
Acutely Toxic Dosage of Guanidine, Indole or Histamine 


Cvinpouml 

DctQxif> me Action 

Dctoxifyine Action 

Dctoxifyins Action 

with Guanidine 

^Mth Indole 

with Histamine 

Cysteine 

+ 

+ 

d= 

Cystine 

+ 

+ 

± 


Methionine 

+ + 

+ 

d: 


Glvcine 

+ 


— 

Alanine 

— 



Serine 


— ' 

— 


Leucine 

— 

— 

— 


Isolcucine 


— 

— 


Valine 

— 


— 


Glutamic 

— 


— 


Glucuronic 

+ 

+ + 

+ 


Gluconic 


— 

— 


2-ketogluconic 

— 

— 1 

— 


Galacturonic 


1 “ 

— • 


Mucic 

— 

1 — 

— 


Saccharic 

— 

— 

— 


Arabimc 

— 

w. 

— 


Pectic 

— 

— 

— 


Lactic 

— 

— 

— 


Pyruvic 

— 

— 

— 


Glyoxallic 

— 

1 

— 


Dihydroxyacetone 

— 

— 

““ 


Acetic 

1 — 


1 


Acetaldehyde 

— 


1 — 


Lactic 

— 

1 — 

1 


Propionic 

— 

1 "" 

1 — 


Aldohexoses 

— 

1 — 



Leathm 


1 — 

I — 


Cholesterol 

— 

1 — 

— 


Cephalm 

— 

— 

1 — 


Guanine 

— 

— 

1 


Adenine 

— 

— 

1 — 


Xanthine 

— 

— 

1 — 


Nicotinic 

++ 

— 

1 “ 


Thiamine 

— 

— 



Liquid Yeast 

— 

— 

— 


Ascorbic Acid 

+ 

± 

+ 


Glutamine 

— 

— 

1 — 


Choline 

+ + 

+ 

1 — 


Sulfates 

— 

— 

1 


Ornithine 

— 

— 

1 ^ 


Aldobionic 

± 


1 d: 


Saccharolactone 

— 

— 

1 


Isoascorbic 


± 


1 

Glucuronic 

+ 

+ 



Ferrous Chloride 

— , 


1 


Cystine 

Glycine 

1 

+ + 

++ 

1 

++ 


Glucuronic 
^ Ascorbic 

Cysteine 



1 


Glutamic 

Glycine 

Ascorbic 

+ 

+ 

+ 


, Glucuronic 

Glycine q 





Cystine 

Glucuronic 


++ 

+ 


Ascorbic 
, Nicotinic 

Cystine 

+++ 1 




Glycine 

Glucuronic 

+++ i 

+ + 

++ 


Ascorbic 
. Choline 

1 

1 
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Table 1 presents a summary of the results obtained with various com- 
pounds and combinations of compounds m detoxifying histamine, guanidine 
and indole 

A consideration of table 1 clearly indicates that tliose compounds in- 
fluencing the acute toxicity of histamine, indole or guanidine are the same 
compounds which the body normally uses in the processes of detoxication, 
cystine or one of the other sulfur-containing amino acids (cysteine or 
methionine), glucuronic acid, glycine, and ascorbic acid being the more 
commonly known detoxifying agents To this list choline must be added 


Table II 

Protocol of a Histamine Detoxication Series 
(Values expressed in grams) 


Compound 



Preparation 



No 1 

No 2 

No 3 

No 4 

No 5 

Histamine 

28 

— 




Tragacanth Gum 

Cystine 

Glycine 

" ■ 

0 25 

1 0 

0 25 

0 25 

0 25 

— 

1 0 

1 0 

— 

— 

Ascorbic Acid 

— 

1 0 


1 0 

— 

Calcium Glucuronate 

— 

1 0 

— 

— 

t 10 

Volume 

140 0 c c 

SO 0 c c 

SO 0 c c 

SO 0 c c 

50 0 c c 


0 6 gram/Kjlo = L D SO Subcutaneous 
Solution No 1 contains 20 0 mg of histamine per c c 
Detoxifying chemical or chemicals given orally 2 to 3 hours before histamine is given 


Scl 

Number 

of 

Mice 

W'ciRht 

of 

Mice 

Oral Dose 
Detoxifying 
Preparation 

Preparation 

Number 

Subcutaneous 

Histamine 

Dose 

Number 

Dead 

Per Cent 
Dead 

1 

SO 

18 gm 

— 


0 54 c c 

30 

60 

2 

50 

18 gm 

0 7 c c 

2 

0 54 c c 

9 

18 

3 

50 

18 gm 

0 7 cc 

3 

0 54 c c 

26 

52 

4 

50 

18 gm 

0 7 c c 

4 

0 54 c c 

20 

40 

5 

SO 

18 gm 

0 7 c c 

5 

0 54 c c 

23 

46 


Choline has not been generally regarded as a detoxifying agent, but its action 
as a source of labile methyl would make it so 

Tables 2, 3, and 4 present protocols of single unit experiments witli each 
of the toxic substances histamine, indole and guanidine 

These tables are piesenled to clarify the methods of experimentation 
which arc difficult to describe without the aid of such protocols In each 
of these sets the maintenance ration was given for three days before the 
mice were used It was felt that, inasmuch as indole and guanidine were 
produced m the intestine, oral tests were indicated Histamine on the other 
hand is produced both in the intestine and m the tissues, hence subcutaneous 
tests were used 

Table 2 demonstrates a reduction in tlie percentage of deaths following 
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acutely toxic doses of histamine langing from 8 per cent to 50 per cent In 
this instance the toxic material was given subcutaneously, and the detoxify- 
ing chemicals were given orally Table 3 demonstrates a reduction in tlie 
percentage of deaths following acutely toxic doses of guanidine acetate rang- 
ing from 8 per cent to 52 per cent Finally, table 4 demonstrates a reduc- 
tion in deaths due to acutely toxic doses of indole ranging from 0 to 24 per 
cent 

In an attempt to explain this marked effect in acute toxicity studies, 
tlie detoxified form of indole, indican, was determined in the urine of dogs 
following one gram doses of indole witli and without the simultaneous ad- 


Table III 

Protocol of a Guanidine Detovication 
(Values expressed in grains) 


Compound 


Preparation 


No 1 


No 2 


No 3 


No 4 


No 5 


No 6 


No 7 


Guanidine Acetate 
Gum Tragacanth 
Glycine 
Cj'Stine 

Calaum Glucuronate 
Ascorbic Acid 
Nicotinic Acid 
Volume 


1 25 
0 25 


25 0cc 


1 25 
0 25 
05 


250cc 


1 25 
0 25 

05 


25 Occ 


1 25 
0 25 


05 


25 0 cc 


1 25 
0 25 


05 

25 Occ 


1 25 
0 25 


05 

25 0 cc 


1 25 

0 25 

05 

05 

05 

05 

05 

25 Occ 


0 6 gram of Guanidine Acetate per Kilo = L D 50 oral 
50 0 mg of Guanidine Acetate per each 1 c c 


Set 

Number 
of Mice 

Weight 
of Mice 

Weight Dole 
Guanidine 

Volume Do=e of 
Preparation 

Solution 

Number 

Dead 

Per Cent 
Dead 

1 

SO 

18 gm 

10 8 mg 

0 21 CC 


30 

60 

2 

SO 

IS gm 

10 8 gm 

0 21 cc 


26 

52 

3 

50 

18 gm 

10 8 gm 

0 21 cc 


20 

40 

4 

SO 

18 gm 

10 8 gm 

0 21 cc 


26 

52 

5 

SO 

18 gm 

10 8 gm 

0 21 c c 

No 5 

26 

52 

6 

SO 

18 gm 

10 8 gm 

0 21 c c 1 

No 6 1 

8 

16 

7 ! 

1 

SO 

18 gm 

10 8 gm 

0 21cc 


4 

8 


ministration of a mixture of detoxifying chemicals consisting of glycine, 
cystine, calcium glucuronate and ascorbic acid The method used was that 
of Askenstedt This method is more an estimation than a determination 
but results check on several samples and from dog to dog In one set of 
three dogs receiving indole alone, the indican value in terms of indigo was 
79 75 mg The first experimental set receiving the detoxicant showed a 
value equal to 28 70 mg. of indigo and the second set of three determinations 
on experimental dogs receiving indole and the detoxifying chemicals showed 
a value of 35 00 mg of indigo These values indicate mg of indigo from 
10 c c of urine An observation in these dogs, the significance of which is 
not yet clear, was the black color of tlie urine following administration of 
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Table IV 


Protocol of an Indole Detoxication Senes 
(Values expressed in grams) 


Compound 

1 Preparation 

No 1 

No 2 

No 3 

No 4 

No 5 

No 6 

No 7 

Indole 

3 75 





— 


Gum Tragacanth 

0 37 

0 25 

0 25 

0 25 

0 25 

0 25 

0 25 

Cystine 


1 0 

1 0 





Glycine 


1 0 


1 0 




Calcium Glucuronate 


1 0 

■ 

■ 

1 0 



Ascorbic Acid 


1 0 




1 0 


Choline 







1 0 

Volume 

75 0 c c 

50 0cc 

50 0 c c 

50 0 c c 

50 0 c c 

50 0 c c 

50 0 c c 


0 S gram of Indole per Kilo = L D 50 Oral 


SO 0 mg of Indole = 1 c c of Preparation No 1 

Dose of detoxifying substance given orally 3 to 4 hours before indole was administered 


Set 

Number 

of 

Mice 

Weight 

of 

Mice 

Volume Dose 
Detoxifying 
Chemical 

Prepara- 

tion 

Number 

W^eight 

Dose 

Indole 

Volume 

Dose 

Indole 

Number 

Dead 

Per Cent 
Dead 

1 

25 

18 gm 


— 

9 mg 

018cc 

■» 

68 

2 

25 

18 gm 

05 CC 

2 

9 mg 

0 18cc 


36 

3 

25 

18 gm 

0 5 c c 

3 

9 mg 

0 18cc 


40 

4 

25 

18 gm 

05 CC 

4 

9 mg 

0 18 c c 

17 

68 

5 

25 

18 gm 

0 5 c c 

5 

9 mg 

0 18 c c 

8 

32 

6 

25 

18 gm 

0 5 c c 

6 

9 mg. 

0 18cc 

18 

72 

7 

25 

18 gm 

0 5 c c 

7 

9 mg 

0 18 c c 

9 

36 


indole unless the detoxifying chemicals weie given simultaneously, in which 
event the color of the urine was normal This black urine is seen following 
the ingestion of certain hydrocarbons, naphthalene, and most phenolic type 
compounds In the case of phenol the coloration is due to the formation 
of hydroquinone or pyrocatechin or, generally speaking, the dihydroxy- 
benzenes 


Discussion 

The action of detoxifying chemicals is not specific for the endogenously 
produced poisons under consideration in this papei but rather is a mani- 
festation of a reinforcement of the processes used by the body in its defense 
against toxic clicmicals, regardless of their nature This type of therapeutic 
or propln lactic detoxication is equally effective against the products of the 
metabolism of the organisms which infect the body and the specific chemo- 
therapeutic agents used in the treatment of disease,*® as well as against 
a \ariety of poisons, to be reported separately The problem of detoxication 
of absorbed toxic chemicals is the same as the problem of the detoxication 
of toxic chemicals produced within the bodj by an invading parasite The 
general process of detoxiaition follows three lines oxidation, reduction and 
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conjugation Frequently, oxidation and reduction precede conjugation 
The processes of oxidation and reduction of toxic chemicals are being 
subjected to intensive study, but it remains difficult to apply any practical 
mediods of influencing these processes Vitamin therapy doubtless owes a 
great deal of its effectiveness to the re&tabhshment of an enzyme moiety and 
normal processes of oxidation and reduction which are concerned in de- 
toxication Thus, there is available at present but one process whicli can be 
used to facilitate detoxication: namely, the process of conjugation In 
passive immunity the body’s defense is reinforced by supplying it witli addi- 
tional preformed antibodies In conjugative detoxication it is possible to 
supply the body with increased raw materials used in tlie processes of de- 
toxication The mechanism of conjugative detoxication is one of enzymatic 
action, and in the study of enzyme action it has been found that the concen- 
tration of the substrate is a vital factor m the speed of the reaction Starting 
with zero concentration of tlie substrate, tlie velocity of the reaction in- 
creases with increasing concentration of tlie substrate, then remains constant 
for a considerable variation in concentration and finally decreases in very 
concentrated solution of the substrate Obviously, the concentration of the 
substrate in the enzymatic processes of conjugative detoxication can be 
altered, and tins is the single factor influencing the speed of the reaction 
tliat can be altered This immediately suggests a tjrpe of prophylaxis and 
therapy which is used m this paper against the acute toxication of certain 
diemicals 

There are several questions to be answered before the logic of this theiapy 
can be judged First, are the compounds involved in detoxication suf- 
ficiently well known so that an attempt could be made to reinforce them^ 
Second, is there actually a quantitative deficiency of tliese compounds, or 
can the body supply them in unlimited amounts ^ Third, will an increase in 
the circulating amounts of these compounds actually facilitate and speed up 
the rate at which conjugation and detoxication occur ^ 

Certain of the compounds involved in conjugative detoxication are well 
knoAvn, and no attempt will be made to review tins material as various 
excellent reviews on tlie subject are available There is a cer- 

tain specificity exhibited in the processes of detoxication The compounds 
involved are glycine, cystine, glucuronic acid, glutamine, sulfates, acetates 
and ornitliine Ornithine is used only by tlie fowl in detoxication 
Glutamine is a curiosity among detoxicating compounds, but the other above 
mentioned compounds are of importance in detoxication and, therefore, m 
vital economy 

Glycine is utilized in the detoxication of hundreds of toxic compounds 
Generally, it can be stated that glycine combines with the carboxy group of 
organic acids The role assumed by glycine can be taken over by glucuronic 
acid in many cases This overlapping of specific detoxication channels is of 
vital significance in a rational application of detoxication in therapy and 
in prophjdaxis Glycine is not an essential amino acid and is not stored in 
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the body It is furnished as required for detoxication reactions in much 
greater quantities than is supplied by the food Griffith and Lewis con- 
clude that the rate of hippunc acid formation is directly proportional to the 
amount of glycine available Hippuric acid is the conjugated product of 
benzoic acid and glycine Experiments with both growing and adult 

animals have shown that the rate at which the organism can produce 
glycine for detoxicating purposes is distinctly limited, and m a fasting man 
it is this factor which eventually limits the output of hippuric acid when 
increasing doses of sodium benzoate are ingested Griffith and Lewis 
found that the administration of glycine or protein digests rich in glycine 
to rabbits receiving sodium benzoate increased the rate of excretion of hip- 
puric acid A number of other ammo acids and other substances failed to 
produce this effect These investigators suggest that the greater rate of 
synthesis of this compound results from the presence of increased amounts 
of preformed glycine in the organism Briefly, therefore, one can state that 
although glycine may be synthesized in response to need for it in the de- 
toxication reaction, an increased ratio of synthesis and excretion of a toxic 
substance is observed when an abundant supply of exogenous glycine is 
furnished Glycine has a relatively slight effect m the detoxication of the 
endogenous type of toxic chemicals considered hei e Its effect is marked in 
tlie detoxication of the sulfonamido type of chemotherapeutic agent A 
consideration of the type of compound rendered non-toxic by conjugation 
with glycine would lead to the conclusion that wheie conjugation is con- 
cerned, glycine would not detoxify histamine, guanidine or indole The 
slight action exerted by glycine in this study is piobably due to action by 
way of an enzymatic system 

Cysteine is a second amino acid used by the body in detoxication Gen- 
eially, cystine or methionine is the qualitative but not the quantitative 
equivalent of cysteine Bromobenzene and other halogenated derivatives of 
benzene are the best known examples of compounds detoxified by combina- 
tion with c>stcinc Cysteine hooks into the benzene ring at the para position 
Subsequently, the amino group of the cysteine is acetylated and the com- 
pound is then excreted The body cannot synthesize the sulfur-containing 
amino acids, and, therefore, they arc necessary components of the diet 
Abdcrhaldcn’s experiments on fasting dogs showed that the small amount of 
endogenous cystine is immediately used for such body needs as the formation 
of glutathione, taurine, and insulin®® More recently, White and Lewis®® 
have studied the metabolism of bromobenzene in dogs on a cystine deficient 
protein diet and cj’Stinc rich protein diet, and they found that mcrcapturic 
acid formation parallels the cystine content of the protein Stckol®^ has 
presented c\idencc indicating that the organii,m c.m supply cystine to de- 
toxicate bromobenzene at the expense of its own tissues if no exogenous 
c} Stine or methionine is a\ailablc. It is obvious that a distinct limit exists 
beyond which contributions of cystine for purposes of detoxication from the 
tissue of the bod\ w'lll result in a complete upset of body economy White 
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and Jackson ha^e utilized broniobenzene in giowtli experiments in which 
they found that when this substance was incorporated m an otlierwise ade- 
quate diet, the growth of white rats was retarded The addition of eithei 
cystine or methionine readily overcame this retarding influence This leads 
to tlie obvious conclusion that if tlie body is forced to deprive itself of its 
tissue cystine for purposes of detoxication, otlier vital functions involving 
cystine, sucli as growtli, must suffer Taurine and sodium sulfate failed 
to stimulate growtli in animals fed bromobenzeiie It seems that the sulfur- 
containing ammo acids were specific m tins respect It is clear from the 
above tliat the detoxication of bromobenzene and other toxic chemicals takes 
precedence over growth requirements The mode of action of sulfur-con- 
taining ammo acids is doubtless through a sulfhydryl group Cysteine, 
C3^stme or methionine are effective m the detoxication of any one of the 
three compounds herein considered (guanidine, mdole and histamine) 
Here again, tlie potentialities of conjugative detoxication are remote The 
sulfur-containing ammo acids are regarded as tlie source of the sulfuric 
radical involved m die detoxication of mdole by the formation of indican 
In tins instance we have demonstrated that the detoxifying chemicals actually 
mliibit the formation of indican ratiier tiian promote it It is, however, 

* highly probable that tiie detoxication may proceed by conjugation resulting 
m an as yet undetermined product Our results show that methionine 
possesses a somewhat greater power as a detoxifying agent than does 
cystine or cysteine The labile methyl supplied by the metiiionme may 
be responsible for tins increment m detoxifying power Both choline and 
methionine seem to function as sources of labile methyl, and choline and 
methionine both act in the detoxication of mdole , hence, the conclusion that 
labile methyl explains the greater efficiency of methionine as compared 
to the other sulfur-containing ammo acids It can be stated that tlie sulfur- 
containing amino acids are effective m decreasing the acute toxicity of 
guanidine, histamine and indole Again, whether this effect is due to con- 
jugation, restoration of enzymatic activity, etc , it is not possible to state at 
tlie present time 

Glucuronic acid is tlie conjugating agent m an almost unlimited number 
of instances The compounds usually have hydroxy groups or are aldehydes 
or ketones whidi through reduction are converted into primary or secondary 
alcohols Glucuronic acid is quite capable of combining with organic acids, 
sucli as benzoic, etc The glucuromc acid conjugates are particularly in- 
teresting since one is an ester type and the other is a glucoside linkage All 
recent studies tend to show tiiat glucuronic acid plays a much greater role 
in detoxication than was formerly thought Quick®® first isolated pure 
glucuronic acid compounds from the urine Hemingway, Pryde and Wil- 
liams ®’^ proved that conjugation with glucuronic aad occurred in tlie liver 
In the present study, dihydroxyacetone, pyruvic acid and lactic acid were 
checked for detoxifying power because of the studies of Lipschitz and 
Buedmg®® These workers demonstrated tiiat surviving liver slices of 
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labbits, rats or guinea pigs produced conjugated glucuronic acids from 
d-borneol, 1 -menthol, avertin or phenol The production m the liver slices 
was increased by insulin and depressed by adrenalin Glucuronic acid is, 
therefore, not a product generated by oxidation of carbohydrates, gluco- 
sides or maltosides, nor is free glucuronic acid conjugated freely with 
alcohols The formation of conj'ugated glucuronic acids is, according 
to these investigators, a synthetic process from shorter carbon chains Two 
further points are emphasized by these workers, namely that heavy metal 
catahzes the formation of the glucuronates, and that phosphorylation is es- 
sential to the entire process Dihydroxyacetone, lactic acid and pyruvic acid 
have no effect in the detoxication of tlie tliree compounds herein considered 
Glucuronic acid on tlie other hand is effective against histamine, indole and 
guanidine With the exception of indole, the toxicity of the otlier two 
compounds is probably counteracted by glucuronic acid through enzymatic 
systems rather than through conj'ugation In the case of indole, it is sug- 
gested that the demonstrated decreased formation of indican would indicate 
conjugation along other lines, namely, to a glucui onic acid product 

Evidence of the importance of vitamin C in detoxication processes is 
extensive It is well known that tissue concentration of vitamin C is 
markedly lowered by some of the bacterial toxins and other toxic materials, ‘ 
and that there is a reduced tolerance for such substances by animals whose 
vitamin C reserves are depleted Ascorbic acid has frequently been in- 
diiectly connected with resistance to, or the detoxication of, histamine 
Epstein noted that laige doses of vitamin C aided in tlie desensitization of 
patients suffering with bronchial asthma Lemke^” reported that vitamin 
C, when injected intravenously, into hypersensitive guinea pigs, desensi- 
tizes them Hochwald“ confirmed tlie observations of Lemke Further 
extension of this effect of vitamin C in decreasing or abolishing the ana- 
phylactic reaction was carried out by Hasimoto et aP® More recently, 
Yokoyama'*® reported that anaphylactic shock was prevented in sensitized 
guinea pigs by the injection of ascorbic acid immediately before the second 
injection of horse serum If the horse scrum was mixed with the ascorbic 
acid before injection, shock nas also prevented, probably owing to the de- 
naturation of the antigen. The Schultz Dale reaction of isolated intestine 
from sensitized guinea pigs nas inhibited by vitamin C if it was added to 
the Locke solution fue minutes before the horse scrum In similar condi- 
tions a slight reaction nas obtained with isolated uterus, but it is considered 
that uterine muscle is more sensitive than intestinal Raffcl and Madison,"*^ 
on the other hand, report complete inhibition of hypersensitive manifesta- 
tions in onl\ tuo of 16 guinea pigs treated daily with ascorbic acid In 
this same \ cm, Ungar ct al report that the treatment of tissues with 
ascorbic acid renders them less labile as regards the liberation of histamine 
It seems safe to conclude that an inhibition of anaphylactic reactions docs 
follow the administration of Aitamm C and our obser\ations, in winch we 
haAC demonstrated a decrease in the acute toxicity of histamine through the 
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concomitant administration of ascorbic acid, would support this conclusion 

The pieceding discussion cleaily outlines the basis for the use of the 
detoxifying chemicals in prophylaxis and in therapy Approximately 50 
different compounds have been used in an attempt to determine those most 
effectne It is clear that the most effectne compounds are those used by 
tlie body in the ordinary processes of detoxication Cystine, glycine, 
ascorbic acid and calcium glucuronate aie the most effective, and the mixture 
of these chemicals is generally more effective tlian any single one Each of 
the effective chemicals is a ph)'Siological body constituent They are 
obviously 111 themselves non-toxic The exact mechanism of their action is 
not clear Partially, it is undoubtedly one of conjugative detoxication, and 
it IS perhaps a mass action effect The enzymatic processes of detoxication 
are facilitated b}' increased concentrations of the substrate, in this instance 
the detoxifying chemicals It is to be noted that the major portions of these 
detoxifying agents are physiological i educing agents This fact leads us 
to assume that a restoration of the cellular moiety necessary for enzymatic 
action other than that of conjugative detoxication is m part responsible for 
tlie effects obsen^ed in this study Fundamentally, this type of tlierapy or 
of prophylaxis consists in reinforcing tlie body’s own natural processes of 
defense against toxic chemicals It is aimed primarily at detoxifying the 
toxic substances introduced into the body or produced endogenously 

It is strange that despite the enormous literature on the processes of 
detoxication, only recently has any attempt been made to develop this field 
of therapy and prophylaxis It is certain that one phase of any deleterious 
process is tlie detoxication of tlie chemicals injuring the body, and it is 
also true that any procedure whereby tins detoxication is speeded up will 
decrease the concentration of the toxic diemical present at a given time in 
the body and aid materially in the alleviation of the deleterious process The 
entire thought beliind therapeutic and prophylactic detoxication is its use 
as an adjuvant to specific tlierapy In certain types of disease, e g , toxemia 
of pregnancy, in which the etiology is not Icnoivn and no specific therapy 
has been accepted, it is suggested that results might be obtained using 
detoxifying chemicals 

This study is based upon tlie theory tliat the detoxication and elimination 
from tlie body of poisonous materials, of whatever nature, is accomplished 
by the use of chemical substances normally present in the body, the reserve 
supply of which IS relatively limited An attempt has been made to study 
the role played by certain of tliese individual substances in the process of 
detoxication, and also to apply this knowledge tlierapeutically in man and 
animals, m sudi a manner as to secure the greatest possible protection by 
means of tlieir detoxifying activities 

Histamine, indole and guanidine represent groups of toxic chemicals 
produced endogenousty In acute toxicity experiments it has been found 
possible to decrease markedly the toxicity of tliese substances by tlie con- 
comitant administration of certain physiological detoxifying agents * ascorbic 
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acid, glycine, glucuronic acid and cystine (sulfur-containing ammo acid). 
Indican formation is inhibited by the use of these detoxifying agents 
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TULAREMIA; A REPORT OF FOUR CASES WITH 
UNUSUAL CONTACTS* 


By Joseph H Shaffer, M D , F A C P , Detroit, Michigan 


When we consider tularemia, commonly known as rabbit fever, we are 
likely to dismiss it with the thought that it is a ratlier uncommon disease 
which IS far removed from our every day medical experiences In the past 
28 years this disease, first recognized m California, has been found to cause 
illness in human beings m every state in the union It is now known that 
tularemia m addition to affecting the rabbit, is a disease prevalent in 20 or 
more forms of wildlife m America This paper calls attention to the oc- 
currence of tularemia in individuals who have not handled rabbits or other 
game Three of these patients were infected by domestic cats, and one be- 
came ill following the bite of a wood tick 


Case Reports 


Case 1 An optometrist, H G , a white male, aged 50, was admitted January 19, 
1940, to tlie medical service of the Henry Ford Hospital He complained of extreme 
exhaustion and ease of fatigue on slight exertion Two weeks before admission he 
had headaches, muscle soreness and pains, shaking chills followed by fever to 102° F 
He had drenching night sweats, and tliere was a slight, but irritating non-productive 
cough with tightness in the chest Tlie above symptoms had been attributed to m- 
fluenra which vas pieialcnt at that tune Three weeks befoie admission an itching 
pustular lesion appeared on the dorsum of the left hand There were enlarged and 
lender epitrochlear and axillary lymph nodes in the left arm 

When examined the patient appeared weak and tired The tempeiatuie was 99° F 
The chief points of interest were the enlarged left epitrochlear and axillary nodes 
and the healing pustule on the dorsum of the left hand The epitrochleai gland 
measured 9 cm in diameter and was firm and only slightly tender The lymph nodes 
m the left axilla were readily palpable and tender The liver was 5 cm below the 
costal margin in the right midclavicular line, the edge was firm and sharp, but not 
tender 'Ihe spleen nas readily palpable but not tender Chest roentgenograms were 
negatne for areas of consolidation or enlarged hilar nodes There was a crusted 
pustule with an iimbihi.ntecl center on the dorsum of the left hand This lesion w'as 
1 5 cm in diameter and was d.irk led, its appearance suggested a hair-follicle type of 
infection (figure 1) 

There was a mild secondary anemia with slight jaundice Tlie leukocyte count 
was 5,350 with 70 per cent pol\ morphonuclcar cells The blood sedimentation rate 
was 28 mm in one hour l lic Kline exclusion test for sjphihs w-as negatnc The 
patient’s blomi scrum agglutinated B Uitaicnse 1.100 Agglutination for B abort its 
was negatwe When repeated February 2, 1940, fi\e w'ceks after the onset of the 
illntss, the patient’s titer had risen to 1 320 

W'e were im ihle to elicit from our patient a historv of exposure to rabbits or fowd 
Further questioning later roicalcd th.'t the familj cat had limped for set oral w'ceks 


’‘Ddncrcil Infoie the Post-Graduate Conference on Industrial Medicine, American 
Colkec of Pnjsicnris. Hctroit, March 29, 1040 

K«.\i«cvl for pHhhc'>tio.i Rcccwcd for piibhcatjon I cb-enr> I/, 1942 
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Examiiulion of the cal ic\calecl a healing ulceration on the skin of the left hind leg, 
but the animal did not appear to be ill It was the habit of the patient to fondle Ins 
pet as It reposed on his lap The cat’s blood serum agglutinated B tiilm cuse 1 360 
Agglutination with B aboi fits ^\as negative 

This patient was gnen sulfanilamide because of the low grade fever and 
adenopatliy. He receded a total of 165 giains o\er a period of three days when the 
drug vas stopped because of nausea and vomiting The blood sulfanilamide level had 
reached 5 9 mg per 100 c c blood, but there was no improvement in the patient’s 
condition during that shoit period of treatment 

The patient’s left epitrochlear lymph node remained large and became progressively 
more tender and fluctuant There was also increased redness and heat In the fifth 
\\ eek the abscesst pointed by rupturing through tlie capsule of the Ij mph node (figure 2) 
Simple incision vas followed b}' drainage of several ounces of thick yellow-white 



Fig 1 (Case 1 ) Tularemia infection m man contracted from house-cat Hair follicle 
mfection on dorsum of left hand two weeks after onset of illness 

purulent material Culture on glucose-cystme-blood agar plate was negative The 
incision continued to dram for tliree weeks, and the patient was not returned to his 
former state of health until eight montlis after his initial infection 

Case 2 E D , a white male physician, aged 26, v as bitten by a wood-tick while 
vacationing m Wjommg, in July 1940 There was marked localized itching, and 
within a few dajs an ulcer appeared at tlie site of tlie bite The lesion was several 
mm deep and tlie base of tlie ulcer was studded witli elevated, yellow, pin-head sized 
nodules The edges of the ulcer were elevated, smooth and rolled (figure 3) 

The patient had experienced tiiree weeks of fever, malaise and anorexia with a 
resultant weight loss of 14 pounds The nglit axillary lymph nodes were enlarged 
and tender, and tliere was a nodular lymphangitis in tlie forearm The leukocyte 
count was 12,800 witli 70 per cent polymorphonuclear cells The patient’s blood serum 
agglutinated B Udarensc 1 40 during the second week of his illness, and 1 160 by 
tlie third week Culture from tlie ulceration on tlie forearm was implanted on 
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Fig 2 (Case 1 ) Abscessed epitrochlear gland five weeks after onset of illness Simple 

incision and drainage now indicated 



I'lG 3 (Case 2 ) UIccroglandular tularemia Print from kodachromc picture of skin lesion 
tlircc weeks following an insect bite The lesion remained an open ulcer for five weeks 

cxstinc-blood-agar; a small gram ncgati\c cocco-bacillus was isolated and was indistin- 
'ntisbablc morphologicalK and serologically from B tularcnsc * ^ 

** Tins patient was seen again in the eleventh week of his illness He had re- 
gained 12 pounds weight, but continued to tire easilj with phjsical exertion IIis 

* Tests done at tl.e Minnesota Department of Health laboratories 
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blood agglutination titei had nsen to 1 20,000 with Mulford antigen and 1 1,600 
witli (H F H ) antigen prepared in the hospital laboratory The ulcer, whidi had 
drained for five weeks, was then covered with healthy pink scar tissue The axillary 
l>Tnph nodes \\ere barely palpable His strengtli had returned and he was able to 
return to full-time work A progress blood test January 11, 1941, six months after 
the onset of illness, disclosed a blood serum agglutination of 1 5,000 with Mulford 
antigen and 1 2,000 with Michigan Department of Health antigen He continues 
now m his usual good healtli 

Case 3 R B , a 2-year-old white boy, received a bite on the left cheek from a 
domestic cat while visiting on his giandparents’ fann not far from Detroit, on Oc- 
tober IS, 1940 The boy became ill with nausea, vomiting and fever seveial days after 



Fig 4 (Case 3 ) Infection of tlie face following the bite of a cat Abscess continues 

to dram after three months 

he was bitten The lymph nodes in the left cervical region became tender and 
swollen There was anorexia followed by weight loss, and the boy's color and health 
in general were poor for several weeks The wound was cleansed by the mother 
When a physician was first consulted about December IS, 1940, a deep abscess of the 
left face wras lanced and purulent material escaped No culture W'as taken 

This patient was brought to the Surgical Clinic of tlie Henry Ford Hospital, 
January 21, 1941 because of the failure of tlie lesion on the face to heal This was 
tliree months after tlie onset of tlie illness The boy was not acutely ill There was 
an indurated, swollen area just below the left malar prominence The tooth marks 
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made by the cat were visible, and at the lower site where tlie teeth had punctured the 
skin there was a brown crust of dried serum (figure 4) Moderate pressure caused 
straw-colored serum to exude from beneath the crust The serum was sterile when 
cultured on cystine-blood-agar The left cervical lymph nodes were enlarged, firm and 
tender 




Tio 5 (CaiL 4) 'luTaremh Section of I>mph node ranoved at btopsj 
(Co«rtc^> of Dr I'nnk W Ilartman.) 
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This bo 3 '’s blood count was normal, but bis blood serum agglutinated B ttilarense 
1 200 with Mulford antigen and 1 50 witli Michigan State Board of Health antigen 
The cat that bit the boy \\as brought to the hospital January 28, 1941 It was a 
huge animal and it did not seem to be ill There were no skin lesions The cat’s blood 
agglutinated B tularcnse 1 . SO with Mulford antigen and 1 25 with Michigan State 
Board of Health antigen Postmortem examination of the cat revealed no gross or 
microscopic lesions of tularemia 

Case 4 C F , a white female student, aged 15, had noticed a tender swelling m 
tlie left axilla Avhich had appeared insidiously some four to six weeks before There 
were no other complaints Although she was unaware of it, her temperature was 
elevated to 994 degrees F There was a single tender and enlarged lymph node. 



/S40 »« Oi" 

Fig 6 (Case 4) Successful treatment with plasma transfusion from recently recovered 
tularemia patient, and Foshay’s antitularemia serum 


approximately 3 cm in dianietei , in the anterior portion of the left axilla There w ere 
no other noteworthy features 

The erythrocyte count was 4,860,000 witli 13 1 grams (84 per cent) hemoglobin 
The leukocyte count was 7,000 witli 64 per cent polymorphonuclear cells Chest roent- 
genograms revealed some increase in the hilar shadows 

On December 30, 1940, four days after the above examinations, tlie enlarged 
lymph node was removed for biopsy Tlie specimen consisted of tivo small well-en- 
capsulated lymph nodes, tlie larger measuring 3 by 1 5 by 1 5 cm The capsule was 
tliickened and infiltrated with round cells Scattered tliroughout the gland were several 
areas of necrosis iihich were not caseous in diaracter but contained polj iiiorplionuclear 
cells Surrounding the necrotic areas wliidi were oval in shape, were many round 
cells and some epitlielioid cells arranged more or less concentrically The pathologist s 
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impression was that tlie specimen was “lymph-node, chronic gianuloma, piobably 
tularemia” (figure 5). 

With the above report in mind the patient’s history was rechecked It was learned 
that the family cat had been irritable and mean and had scratched and bitten members 
of the patient’s family The patient remembered a slight abrasion on the left index 
finger where the cat had bitten her some weeks before Very little concern was caused 
by the bite inasmuch as it healed without diflSculty 

Tlie patient’s blood serum agglutinated B Mm ense 1 . SO with Mulford antigen 
There was a foul discharge from the incision in the left axilla The leukocyte count 
had risen to 15,950 with 85 per cent polymorphonuclear cells by January 9, 1941 The 
temperature rose to 105° F Sulfanilamide had been started on January 4, 1941 and 
was discontinued on January 9 after approximately 300 grains had been administered 
without beneficial lesult The agglutination titer had risen to 1 100 with Mulford 
antigen The temperature reached a peak of 1052° F by Januaiy 11, 1941 , the pulse 
rate was 140 per minute and the leukocyte count had risen to 16,000 

The patient was given immune serum in the form of a plasma transfusion of 200 
cc from a recently recovered tulaiemia patient whose blood seium agglutinated B 
iularense 1 5,000 with Mulford antigen The blood plasma was given at 11 30 am 
and in the afternoon she was given 30 c c of antitularemic goat serum that had just 
arrived from Dr Lee Foshay The goat serum vas given in one dose intravenously 
without immediate reaction The patient showed sti iking symptomatic improve- 
ment within a few houi s The temperature dropped to 102 6° F by the next morning, 
January 12, 1941 By afternoon the tempeiatme and pulse rate had returned to 
normal and there \%as no further fever (figure 6) On the fifth day after serum 
therapy the patient had an urticarial reaction, but she continued to improve generally 
and left the hospital on the twentieth day Her blood serum at the time of discharge 
agglutinated B inlmense 1. 1,000 with Mulford antigen 

Two other children from the same family had had contact witli tlie cat One child 
had a weak agglutination titer for B Marense, the other had a negative blood test, 
although the right epitroclilear lymph nodes were slightly enlarged Both children 
icmaincd ^^cll 

The family 'pet cat was brought in foi examination Its blood serum did not ag- 
glutinate B iularaisc Gross and microscopic examination of the tissues was negative 
for tularemia It was thought that the patient and her younger brother and sister 
were iniectcd from the contaminated animal which remained free of infection The 
family resided in a suburban community where the cat could hunt in nearby fields 

Tulmcmia vt Man Tiaced to Infected House-Cats In addition to the 
cases presented in tins paper, a review of the literature discloses that Collins, = 
in 1933, reported ulceroglandular tularemia in a man 14 days following a bite 
on the index finger In a six month old kitten The patient's blood serum ag- 
glutinated IS. tularcnsc 1 1,280, while the cat’s blood scrum agglutinated the 
organism 1 • 80 

Kudc^ill,® in 1937, reported tularemia in a woman following the bite of a 
cat or one of its two nursling kittens The mother cat had fed on a dead 
tularemic rabbit On the thirteenth day tlie patient's blood serum ag- 
glutinated B tuhiu'nsc 1 * 80, and on the sc\cnlccnlh daj it was 1 ; 640 The 
woman recovered after an illness of two months The mother cat recovered 
but the two kittens died 

The Public Health Kiilleim of April, 1940, reported a total of 13 persons 
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\mUi lulaicmia after contact with cats, two having been scratched and 11 
having been bitten 

Susccpttbihfy of the Domestic Cat to Infection McCoy and Chapin,® as 
early as 1911, noted that the domestic cat was susceptible to tularemia Cats 
were noticed with buboes from natural infection They inoculated five cats 
with a strong emulsion of a 48 hour agar culture , one cat died on the eighth 
day and four cats developed buboes and ulcerations The following yeai the 
same workers inoculated four cats subcutaneously with large doses of an 
emulsion from the liver of a guinea pig dead of tularemia The cats re- 
mained well, whereas control guinea pigs died 

Simpson,® in 1929, reviewed experimental woik of Wherry, Green, Wade, 
and Hanson, and Francis pertaining to the susceptibility of tlie domestic cat 
to infection with B tulai ensc Francis,’ in 1924, infected two cats, one by 
repeated feedings with infected lymph nodes from tularemic guinea pigs, and 
another by subcutaneous inoculation with a virulent culture of B Hdarense 
Botli cats subsequently died of tulaiemia It therefore seems that the do- 
mestic cat’s susceptibility to B tularense has, on the basis of experimental 
work reported to date, been established The cat has been listed among the 
mildly susceptible animals 

Reservon of Infection in the United States Literature on tularemia 
includes reports of the prevalence of the disease in all sections of the United 
States Since 1925 tularemia has been recognized in 10 foreign countries 
Investigators have reported tularemia m more than 24 forms of American 
wildlife sucli as wild rabbit, coyote, beaver, skunk, raccoon, fox, rat, squirrel, 
woodchucl<, sheep, meadow-mouse, horned owl, pheasant, fish, muskrat, 
hog, lamb, dog, wood-tick, hoise-fly, and other insects 

Water-borne infection, presumably from contamination with animals, 
dead or alive, has been recognized Positive cultures were obtained on 
samples of water taken from Montana streams, and tested by the Rock}' 
Mountain Laboratory of tlie Public Health Service at Hamilton, Montana ® 

House pets, such as the domestic cat, when kept in rural communities such 
as was the case m tlie three instances reported in this paper, may hunt in the 
fields and thereby become contaminated or infected with B tidai ense Such 
a possible source for illness in man should not be overlooked 

Summary 

1. Four cases of ulceroglandular tularemia in man, occurring witliout 
contact witli rabbits, have been reported Three of the patients became ill 
after contact witli pet house cats, and one became ill following the bite of a 
wood-tick 

2 The susceptibility of the house-cat to infection with B tularense has 
been demonstrated experimentally by others Tularemia in man may fol- 
low the bite or scratch of a pet cat, such a source of infection in man should 



80 


JOSEPH H SHAFFER 


not be overlooked, especially in suburban and rural communities wheie the 
cat may hunt rodents of the field 

3 Attention is called to the widespread prevalence of tularemia, not only 
in rabbits, but in many forms of American wildlife 
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FACTORS WHICH MAY INFLUENCE SENESCENCE* 

By Nathan Smith Davis III, M D , F A C P , Chicago, Illinois 


In any discussion of the factors which may influence senescence, con- 
sideration must be given to clinical observations and research and to animal 
experimentation Unfortunately tliere has been relatively little investiga- 
tion of the problems of involution Indeed, until recently the subject has 
attracted little attention Funds for any sucli prolonged studies have al- 
ways been difficult to obtain As tlie factors tliat influence senescence in 
tlie experimental animal may not have the same effect on the involuntary 
processes of man, it will be necessary to use both animal experimentation and 
clinical research m such studies 

Carcinoma, diabetes mellitus, the arthntides of advancing years, arterial 
hjTiertension, atherosclerosis and otlier “degenerative diseases,” and such 
clianges as premature graying of the hair and baldness, are generally be- 
lieved to be influenced by heredity It apparently determines not only the 
particular “degenerative disease” developed by tlie members of one or more 
generations of certain families, but also the age at whicli tlie disease first 
makes its appearance It is, however, often difficult to differentiate be- 
j ^ tween tlie true hereditary factors, those carried by the genes, and those in- 
cluded under tlie term “constitution ” 

“Constitution" is, m part, determined by heredity, and in part by en- 
vironment Social, economic and educational factors, familial habits of 
eating and living, occupation, the climate, the composition of the soil and 
water and of the food where an individual is bom, where he grows up and 
where he spends his mature years, all have their effects ^ The structure of 
tlie teeth of the people who have always hved in Deaf Smith County, Texas, 
and tlieir resistance to caries, illustrate tlie influence that soil and water con- 
ditions may have on “constitution ” “ Heredity and environment may both 
contribute factors which so modify cellular diemistry^ that they determine 
the type of involuntary change and the age at wliidi it first appears 

Warkany and Nelson have reported that congenital malformations de- 
velop in about one-third of tlie offspring of female rats bred while on Steen- 
bock and Black’s radiitogenic diet No 2956® Thej^ also found that tlie 
same female would produce offspring all of which were normal, if 2 per cent 
of dried pig liver were added to tlie diet It requires a frankly deficient diet 
to produce sudi gross abnormalities The nutritional status of the sire at 
tlie time of conception was found to have some effect on the offspring, but 
tliat of tlie female was of much greater importance 

It has been conclusively proved that poor and undernourished women are 
more apt to have spontaneous abortions at almost any stage of pregnancy, 

* Read at the St Paul meeting of the Amencan College of Physicians, April 23, 1942 

81 



82 


NATHAN SMITH DAVIS III 


and to have more stillbirths and offspring who die during the first year of 
life, than do those who are better nourished^ It is also known that tlie 
mother who has a chronic or severe acute illness during her pregnancy is apt 
to have an experience similar to tliat of malnourished mothers In either 
case the children are not so strong as those born to healthy well-nourished 
women Too frequent pregnancies may so weaken tlie mother that the 
results are the same ® It seems, therefore, that the “constitution” of a 
human being is influenced by the genes inherited from its parents, by their 
nutritional status and health at the time of conception, by the nutritional 
status and health of the mother tliroughout pregnancy and until supple- 
mental feedings are started, and by environmental factors 

The health, nutrition and environment of the human being tliroughout 
life may modify the effects of heredity and “constitution” and the develop- 
ment of involutionary changes According to Warthin, tlie loss of per- 
manent teeth should not commence before the age of 60 is reached ® Yet 
malnutrition during infancy and cliildhood, plus the diseases that are more 
prevalent among the poor, who are ill-fed, ill-housed and ill-clad, have caused 
many young adults of the British Isles and the United States to lose many 
of their teeth ’’ To be sure, the loss of teeth due to senescence is of a dif- 
ferent character from that due to caries, pyorrhea, alveolar abscess, etc 
However, were it not for these pathological changes m the teeth and gums 
that are now believed to be caused by improper diet and systemic disease, 
the teeth would have i emained to undergo the regular iiivolutionary changes 
of aging « 

The relation of proper nutrition and absence of disease to normal growth 
and to normal cellular chemistiy' is well established Reference need only 
be made to the work of Todd and his collaborators to illustrate the im- 
portance of these factors in the proper development of the skeleton and 
teeth “ Their effect on all other tissue cells must be as great McCay has 
demonstrated in rats that the quality and quantity of the ration is of gieat 
importance m determining their longevity He found that a diet tliat was 
qualitatively adequate but quantitatively deficient (a diet that retarded 
grouth) greatly prolonged the life of rats It seems logical to suppose that 
proper nutrition, qiiantitati\ cly as ^\eIl as qualitatncly, is of at least as much 
importance in prolonging maturity and postponing involution in the cells of 
human beings as it is in prolonging the life of the experimental animals 

For proper nutrition, a diet is required that contains the vitamins, min- 
erals, ammo acids and other elements that arc essential to the normal utiliza- 
tion of the amounts of carboln dratc«, fats and proteins it contains The 
lelatnc proportions of the fats proteins and carbohydrates must also be 
correct, and the caloric \aliie of the diet such that it satisfies the needs of the 
particular mdi\idiial The ludiMdiial needs during maturitj arc not just 
uhat the\ were during the growth period or what tlic> will be m old age 

The *disco\ cry of more efiectne irictliorF for the pretention, diagnosis 
and treatment of maii\ of the epidemic bacterial and tiriis diseases and for 
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tlie feeding of infants and children has already reduced tlie morbidity and 
mortality rates of infants, children and young adults As a result, the life 
expectancy of these age groups has been materially increased There has, 
however, been but little prolongation of the life expectancy of tliose who 
have survived to the fourth and fiftli and later decades Indeed, it is 
popularly believed that the degenerative diseases are now appearing earlier in 
life than they formerly did, and tliat they are causing more deaths m young 
and mature adults There is no indisputable evidence as to whether or not 
tliere has been a real increase m the number of people who develop m- 
volutionary dianges prematurely It is certain that little has been learned 
about the onset, early diagnosis, prevention or treatment of these conditions 
Normal growth requires good health, proper nutrition and absence of 
disease Those who have been chronically ill-fed, ill-housed and ill-clad 
suffer more from disease than do their well-fed, well-housed and well-clad 
contemporaries who are also apt to live longer lives Historical evidence 
shows tliat tins has been true of all races and of all age groups throughout 
tlie centuries Experimental work and clinical investigation have de- 
veloped a fairly accurate knowledge of tlie nutritional requirements during 
the growth period Almost no work has been undertaken to determine the 
diet that is optimal during maturity, or the one that is most effective in 
postponing the involutionary dianges of senescence 

The work of Williams and his collaborators on the vitamin content of 
tissues indicates that the organs studied contain and probably require dif- 
ferent amounts of the various vitamin B factors at different ages^* It 
seems likely that the content and requirements of the various tissue cells for 
tlie other vitamins, for various minerals and for the essential and non- 
essential ammo acids also differ and vary with increasing age They have 
also found tliat feeding hens on a diet enridied with pantothenic acid causes 
the other “B vitamins” to be altered in their distribution m the chicks hatched 
from the eggs This indicates that the different vitamin B factors are not 
acting entirely independently^® Furthermore, it has been shown that a 
relative disproportion of some of these essential nutriments in the diet may 
be harmful Certain of them are known to have a stimulating effect on one 
organ and an inhibitory effect on another*® Even the vitamins may not 
always be as harmless as we have been led to believe 

As more is being learned about cellular chemistry, it becomes more and 
more evident that tlie amounts of vitamins, minerals and essential ammo 
acids required, depend on the relative and absolute quantities of carbo- 
hydrate, fat and protein m the diet This is to be expected, for these essen- 
tial elements participate m the formation of the enzymes and hormones re- 
quired to catalyze the series of diemical reactions that take place m the tis- 
sue cells and result m the production of heat and energy The problems of 
senescence will undoubtedly be solved when cellular cliemistry can explain the 
mvolutionary changes tliat characterize it 

Initial moves toward sudi solutions for tliese problems have already been 
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made DuVigneaud and his co-workers have found that biotin may have a 
carcinogenic effect” Rhoads and others have shown tliat the vitamin B 
complex of yeast has an anti-carcmogemc effect m animals that have been 
fed “butter yellow ” What serves as the carcinogenic agent in the de- 
velopment of spontaneous cancer in experimental anirhals or in man, or in 
particular organs, has not yet been determined It has been shown that the 
vitamins in the diet make a difference m cancers other than those induced 
by “butter yellow ” Adequate amounts of methionine and cystine and 
other unidentified protein factors are necessary for normal liver function 
Tyrosine or phen3dalanine is necessary for normal thyroid, pituitary and 
adrenal function The effects of a deficiency of iron, calcium, phos- 
phorus or iodine in the diet have received a great deal of attention, but little 
IS known about the effects of a deficiency of some of the other minerals that 
are regularly present in human tissue in minute amounts 

Numerous pathologic and clinical observations and a mass of experi- 
mental work support the theory propounded by Leary, that atherosclerosis 
IS caused by a disordered cholesterol metabolism Winternitz believes that 
these lesions develop m the scars of subintimal hemorrhages Both may 
be right The disordered cholesterol metabolism may cause the development 
of atherosclerosis in those individuals whose diet contains fat in amounts that 
are not in propoition to its carbohydrate, protein, vitamin, essential ammo 
acid and mineral content, and therefore is not utilized as it should be by the 
cells of the body The subintimal hemorrhages may develop because of 
some other tjpe of relative or absolute dietarj' deficiency In this connec- 
tion, It must be remembered that m the presence of infection, a diet that has 
been adequate in all respects may become at least relatively deficient Fur- 
thermore, diffeieiit diets of equal caloric value may be adequate, relatively 
or absolutely deficient in their content of one or more of the essential 
elements 

Thcic IS much CMdence that nutrition is of great importance in the treat- 
ment of some forms of bone and joint disease that are common in older 
people Proper nutrition has also been found of value in the tieatment of 
heart failure and for the relief of psychoses in aged individuals "®’ -® This 
docs not mean that the “beriberi heart” or a niacin deficiency psychosis is 
present in all such cases 

The ischemic kidney of Goldblatt has a diminished supply of oxygen 
and of all other nutriments It has been shown that anoxemic renal tissue, 
m Mtro, produces pressoi amines, as it cannot normally metabolize amino 
acids"’’ Such tissue nill in time form renin, a protcin-like substance that 
has no pressor cfTect It is theoretically possible that the scries of chemical 
reactions m the renal cells could be arrested at the same point, and might 
form the same products n hen the oxj'gen content of the blood is normal but 
the required catahst lacking. Braun-Menendez and Ins co-workers have 
chow 11 that renm ma\ be fonned b\' the kidnejs of normal dogs that are m 
chock bi.cauce of cxccssinc hemorrhage*’ This group of Argentinian in- 
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vestigators and the group working witli Page m Indianapolis agree that 
tlie inert renin is formed in the isdiemic kidney, enters the blood stream, 
where it reacts with “hjTJertensinogen” or “renin activator” to form “hyper- 
tensin” or “angiotonin ” The two groups do not agree as to the exact role 
of these compounds, as to which are enzymes and which substrate They 
agree that the kidney may produce a depressor substance which is called 
“hjTiertensinase” by the Argentinians Infection m the kidney may cause 
h3'pertension The products of bactenal growth may destroy or inactivate 
catal) sts or prevent their formation, and produce the same changes in renal 
cellular chemistr}* that are caused by ischemia It appears, based on the 
findings in experimental animals, that the bacteria in tlie intestinal tract 
may S3mthesize or destro3' vitamins in quantity according to the strains 
present and the character of the milieu m which they live A dietary de- 
ficienc3' that prevented the formation of these catalysts might well have the 
same effect ®® 

Infections such as cholec3'stitis, tonsillitis and others, both chronic and 
acute, are kno^vn to modify cellular chemistry^ b3' inactivating catalysts, by in- 
hibiting their formation or b3' interfering with the secretion and action of 
hormones The unfavorable influence of such infections on diabetes mel- 
htus, coronary heart disease and artliritis, for example, is known to all 
internists 

Th3Toid and otlier endocrine dyscrasias and the metabolic disturbances of 
advancing years ma3' be caused by clironic foci of infection or by chronic 
minimal relative or absolute deficiencies of the vitamins, minerals, ammo 
acids or other essential nutritional elements required for normal cellular 
activity ®* Anoxia may also alter tlieir metabolism The dysfunctions of 
the endocrine glands result m an hyposecretion or hypersecretion of normal, 
or in the formation of abnormal hormones which will alter the chemical 
reactions in most, if not all of the tissue cells They may thus initiate or 
accelerate the involutionary changes of senescence ®® 

Anoxia, infection and malnutrition may cause similar or even identical 
alterations in tlie series of chemical reactions that normally take place in the 
cells of all tissues and organs Chronic mild infections, chronic minimal 
or relative dietary and oxygen deficiencies may have effects all out of pro- 
portion to their magnitude They may instigate changes which become 
self-perpetuating and steadily increase the resulting functional and organic 
dianges For example, renin may begin to be formed because of a pyelo- 
nephritis The hypertension formed when it reacts with h3q)ertensinogen 
causes an ischemia of the kidney This causes more renin and h3fpertensin 
to be formed After such a vicious arcuit has been in operation for some 
time, it may cause enough anatomic change to perpetuate it even after the 
primary cause is removed Such a process will account for the insidious 
onset, prolonged course and gradually increasing severity of the degenerative 
diseases 

Many chemical compounds may react with the respiratory enz3'mes and 
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inhibit their catalytic action As a result, some of the remedies used m the 
treatment of disease may, especially if used indiscriminately, produce serious 
complications Cmchophen, amidopyrm, acetamhd, the barbiturates, the 
thiocyanates and the arsenicals probably are toxic because of some such 
action It has been shown that the sulfa drugs are active therapeutically 
only because they replace a nutritional factor that is essential for the growth 
of the bacteria against which they are effective Unless this factor, similar 
in chemical composition to the sulfa drugs, is present in sufficient amounts, 
the cellular chemistry of the patient may be similarly affected French and 
Weller report that an interstitial myocarditis witli eosinophilic cellular in- 
filtration was found in 126 out of 283 necropsies on patients who had 
received one of the sulfa remedies and in none out of 1423 who had not 
received any of them Incidentally, it has been shown that well-nourished 
individuals tolerate some of these remedies better than do those who are 
ill-fed For example, an ascorbic acid deficiency decreases tolerance for the 
arsenicals Acute infections may also lessen tolerance for certain drugs 
Deplorable is the popularization of the indiscriminate use of alkalies to 
neutralize the “acidity” that exists only in the minds of advertisers, and 
to neutralize normally acid gastric juice Such modification of peptic diges- 
tion can cause an adequate diet to become deficient Excessive self-medica- 
tion with alkalies may also cause alkalosis and renal damage Many of the 
dusts, gases and chemicals to which employees m industry and urbanites 
may be exposed, may also modify cellular chemistry It has been sug- 
gested that the carbon monoxide and gasoline fumes inhaled by those riding 
in or driving motor cars may have some such effects The ingestion for 
any length of time of compounds that alter biochemical processes should 
be expected to promote the involutionary processes that cause the degenera- 
tive diseases 

Many of the diets that have been prescribed or advertised for weight 
reduction are more injurious than the relatively high calorie diets that caused 
the obesity Unfortunately, some of the diets of most value in the treat- 
ment of certain diseases are of necessity deficient in certain essentials Pa- 
tients ma> continue on these diets for much longer periods than their phy- 
sician intended, and may develop “sub-clinicar* or clinical deficiency states 

McCaj’s finding that a qualitatively adequate but quantitatively inade- 
quate diet prolongs life in rats would indicate that a diet low in caloric value, 
which contained the required amounts of all the essential nutrients, should be 
of \alue in the prolonging of maturity and in the arresting or postponing of 
the in\ olutionar> clianges His experimental w-ork is confirmed by the 
finding that the life expectancy of men and w'omcn past the age of 40, w'ho 
are underweight, is greater than that of those who arc normal m w'cight 
Botli these groups will probablj outlive all those who arc o\crw'eight 

The involutionar}’ biochemical processes which lead to senescence may be 
influenced by all factors which in any waj modify cellular metabolism 
Much rescarcli and experimentation will be required to determine the exact 
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nature and relative importance of the factors whidi interfere with normal 
cellular diemistry so as to initiate the progressive mvolutionary changes that 
result in senescence The factors that now seem to play an important role in 
tlie initiation and continuation of these metabolic changes, are ( 1 ) Heredity , 
(2) The healtli and nutrition of the parents at the time of conception, (3) 
The health and nutrition of the mother during pregnancy and while nursing 
tlie baby; (4) The mild or severe, acute or chronic illnesses that the in- 
dividual may have at any time during life, (5) Nutrition, its quantity and 
quality, and its relation to the needs of tlie particular individual at all periods 
of life, (6) The environment in whidi tlie individual grew up, worked and 
lived, his occupation, habits and mode of life, (7) The particular gases, 
dusts, diemical compounds and drugs ingested by accident, while at work 
or play, and on prescription 

These and other factors affect the rate of growtli, the duration of ma- 
turity, and the onset and progress of senescent changes But even undei 
optimal conditions, involution will not be prevented, as it is a normal process 
m all living cells Though its ultimate development is inevitable, the positive 
identification and tlie elimination, insofar as it is possible, of the factors 
that are responsible for the premature onset and abnormally rapid develop- 
ment of tlie mvolutionary changes of senescence are among the most im- 
portant problems now before tlie medical profession 
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PERTINENT PROBLEMS OF GERIATRIC MEDICINE 


By Edward J Stieglitz, MS, MD, FACP, 
Washington, D C 

Gertatric medicine is that branch of medical science which treats of the 
elderly in all their physiologic and pathologic relations Its problems are not 
confined to those patients actually senile, for the infirmities and disorders of 
later years arise insidiously far earlier than their clinical manifestations 
Aging, as a process or series of processes, is continuous It starts at concep- 
tion and terminates only with death Aging is a part of living To arrest 
aging, therefore, would mean destroying life Evolution, or growth, and 
involution, or atrophy, occur simultaneously throughout the life span Even 
during fetal life localized atrophies occur, as in the involution 'of the 
branchial clefts Growth of certain cells persists unto the end These two 
antagonistic phenomena of aging, occurring asymmetrically at variable rates 
in different individuals and in different tissues, structures and systems of 
tire same individual at different times, determine the rate and character of 
senescence To age is to cliange 

Age is relative Aging changes do not conform to rigid calibration on 
the scale of dironologic time Biologic age and chronologic age are not 
necessarily the same Though they may occasionally coincide, this is the 
exception rather than the rule There are many of us physiologically older 
tlian our elapsed years and a few younger than our chronologic age Fur- 
thermore, no one individual is of uniform physiologic age throughout The 
rate of aging varies with certain cell types and with whole functional units 
or organs For example, the cells of the epidermis are relatively short lived 
and are being replaced constantly, whereas the nerve cells of the cerebral 
cortex are not replaced as long as the organism survives The female organs 
of reproduction go through a relatively rapid involution at about the time of 
the climacterium, but senescence of other structures is not accelerated at this 
time Biologic age, therefore, is a composite sum of the extent of aging of 
all tlie constituent structures 

The basic concept that aging bungs change is the foundation stone not 
only of young geriatrics, but of its older brother, pediatrics These two 
special fields have muclr in common, not because of the platitudinous defini- 
tion of senility as a second childhood, but because it is at tlie beginning and 
end of the life span that the consequences of aging are most conspicuous 
Pediatrics made its greatest advance when it was realized that the child is 
not merely “the little man,” but presented structural, functional, metabolic 
and immunologic cliaractenstics pecnhai to the periods of infancy and cliild- 

* Read before 26th Annual Session, American College of Physicians, St Paul, Minne- 
sota, April 23, 1942 
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hood Senescence, like growth and development, brings insidious and occult 
changes affecting all the structures and activities of the individual The 
elderly are not just “old people” , they are physically and mentally different 
men and women than m the days of tlieir young maturity These changes 
are significant in the practice of medicine Normality is not a fixed point 
but a series of variables which change with age Recognition of these va- 
riables is essential in diagnosis The early manifestations of incipient dis- 
ease are readily confused with the changes of senescence Disease, after all, 
rarely, if ever, introduces new phenomena, the manifestations arise from 
exaggerations or distortions of normal reactive mechanisms The symp- 
toms, signs, pathogenesis, course, prognosis and therapy of disease are all 
altered by the basic biologic changes of aging 

How old IS old ^ There can be no unanimity as to just where geriatrics 
begins any more than there is complete agreement as to where pediatrics ends 
It IS necessary, however, to have some demarcation even if arbitrary Lim- 
iting geriatrics to the care of the senile would completely ignore the significant 
fact that the changes of senescence begin many years earlier Involutional 
changes, however, are not normally significant before the peak of maturity 
It IS, therefore, pragmatic to consider tliat the majority of clinical problems 
peculiar to geriatrics start at about 40 years of age, the approximate meridian 
of life This does not imply tliat all of us over forty are decrepit and infirm 
by reason of senility, but from this age onward occurs the insidious ac- 
cumulation of involutional phenomena whose later consequences constitute 
senility The so-called degenerative disorders become conspicuously more 
frequent at this point in the life span The menace of these chronic and 
progressive diseases is greatest from 40 to 60 If health can be maintained 
during these two critical decades, the likelihood of long disability and use- 
lessness from chronic illness after 60 will be reduced immensely Obviously, 
far more can be accomplished for the aging than for the aged The aged 
represent the consequences of senescence, the character of involution de- 
termines the rate and extent of infirmity in senility Therefore, geriatrics 
must include care and guidance during the period of senescence An attitude 
of prophylaxis and preparation dunng maturity is essential if geriatrics is 
to pro\e truly effective 

Until recently the biologic problems of aging and geriatrics held largely 
academic and theoretical interest This is no longer true There is true 
urgenc\ m the need to know more about aging and to apply more effects elj 
that which is already known' In the last 50 jears pre\enlive medicine, 
sanitation and ^astIJ improved pediatrics ha\e raised dramatically the age 
of our population The maj'or factor has been the saimg of young Incs by 
control of infccti\c diseases The increase in a\cragc age of the nation was 
accelerated m the last decade War can but further exacerbate the situation 

Only a few figures suffice to reveal the present and impending importance 
of geriatrics in national health In 1850 the a\eragc life expectancy at birth 
was 40 years In 1900 this had risen to -l/ years Since the turn of the ceii- 
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tury tlie rise has been quickened , m 1930 expectancy was about 60 years for 
white members of the American population, and m 1940 the average ex- 
pectanc}^ at birth was 63 j^ears An increased average expectancy at birth of 
16 years (from 47 to 63) in but 40 years elapsed time constitutes such con- 
spicuous handwriting on the wall that no apology for stressing the im- 
portance of geriatrics is needed 

In 1900 only 17 per cent of the total population of the United States 
were 45 years old or more In 1940, 26 5 per cent exceeded 45 years of 
age Conservative projection results m the estimate that in 1980 more 
than 40 per cent of the population will be over 45 ~ The median age of our 
population increased from 26 4 years in 1930 to 28 9 years in 1940, a rise 
of two and one-half years within a single decade The numerical increase 
m tlie elderly is far greater tlian most of us realize The total population of 
this country increased 7 2 per cent in the 10 years from 1930 to 1940, 
whereas those 65 3 ^ears or older increased 35 per cent in the same interval 
There are now approximately nine million persons of 65 or more in the 
United States " 

The implications of these facts are too vast to be considered here The 
situation is without precedent In the past, conspicuous shifts in popula- 
tion structure have arisen as results of destructive forces such as wars, 
famines and pestilence, but always the changes were in the direction of 
relative increase in youtli The less fit failed to survive Today we are 
faced witli the enhanced survival of less vigorous youths because of the 
protection of medical science and the lessened rigors of modern civilization 
The apparent boon of increased longevity may become a curse Longevity 
without health is more than individual or personal tragedy In the aggre- 
gate it becomes a dangerous economic burden upon the nation The social 
burden of chronic physical and mental illness among senescents is already 
immense® It is steadily increasing* We can ill afford additional loads 
now Contrariwise, however, longevity with healtli, prolonged usefulness 
and productivity can be made into an incalculably valuable asset, for there 
exists in the elderly an immense, largely unutilized and little appreciated 
reservoir of accomplishment Upon the balance sheet of our human re- ' 
sources chronic illness with long and progressive disability and the failure 
of society to employ many functionally capable among the elderly must be 
recorded as liabilities Offsetting these are the potential assets of wisdom, 
judgment, accumulated skills and the desire to serve characteristic of later 
maturity These are available, if health is maintained The effectiveness 
of geriatric mediane, particularly in its preventive aspects, will determine 
the final balance This heavy responsibility rests squarely upon the medical 
profession, though the majority of its members are unaware of it 

Many misinterpret the objectives of geriatrics as being limited to the 
prolongation of life and the relief of suffering Such is a most inadequate 
concept Geriatrics can and should aim far further than this The normal 
life span of any species has definite biologically determined limits There 
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IS no desire to arrest aging To do so would mean terminating life Re- 
juvenation IS a myth begotten of wishful thinking Proper medical guid- 
ance, however, can prevent, retard or control disease so that disability may be 
postponed until true senility causes infirmity and tlius add to the health, 
vigor and usefulness of the later years The primary objective of geriatrics 
has been most brilliantly epitomized by Piersol and Bortz ® “The society 
which fosters research to save human life cannot escape responsibility foi 
the life thus extended It is for science not only to add years to life, but 
more important, to add life to the years ” 

How may this desirable objective be attained or approached^ All 
manner of therapeutic measures are needed , it is impossible to answer in full 
at this time “ But if we classify therapeutics by its objectives rather than 
its methods, the issues are simplified Well-known and conventional are 
tlierapy for prophylaxis, for cure, and to palliate symptoms The effective- 
ness of prophylactic treatment, however, is conditioned by the precision 
and completeness of knowledge concerning the etiolog)^ of a disorder 
Herein geriatrics is severely handicapped m contrast with pediatrics, for oui 
understanding of the etiologic factors of most of the disorders of later years 
IS nebulously vague and incomplete The same basic obstacle effects curative 
therapy, for cure of disease is predicated upon eradication of the causes 
thereof Furthermore, cure is obstructed by the diminution of the capacity 
of the senescent organism to repair itself after injury ® Palliative therapy 
seeks merely to conceal distressing symptoms in otherwise hopeless situations 
It would be discourjiging indeed if palliative treatment were the only type 
from which geiiatric medicine could hope to get results 

A less clearly appreciated objective is control Control is not cure, noi 
IS it mere palliation Control is the type of therapy applied in diabetes 
mellitus, hjpertcnsive arterial disease, arteriosclerosis, myxedema, pernicious 
anemia, gout and the climacterium The controlled diabetic still has diabetes, 
but he is physiologically well Frequently, but not invariably, control of 
chronic and progressive disease is accomplished by replacement therapy It 
is curious that the adjectue “controlative” is not in the dictionary It 
* should be Its meaning is surely clear to all “Controlative” therapy seeks 
not only to reestablish homeostasis disturbed by disease, but also to iciard 
proqrcs^wn Senescence per se, and most of the chronic and progressive 
disorders of later years, arc not amenable to cure They arc, however, 
amenable to control and retardation This is the form of therapy' most ap- 
propriate to the majority of the problems of geriatric medicine 

One more therapeutic objecti\c must be con‘iKlered: cou^tnictivc thetapy 
'I here has been little of thi'; applied to adults, but pediatricians have taken 
ayiparcntly ucll Ivibics and made them healthier by scientific feeding and 
ineticiilou*; attention to hygiene and immunity These healthier thildrcn 
beeome healthier adult'? Similarly geriatrics ha'? the opportunity to modify 
and retard the detrimental tonstquenccs of senescence Health is relritue, 
ne\cr absoUite There i“? aluay? room for impro\eiPcnt Treatment of 
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disease is a "reconstructive” function It is suggested that treatment of the 
apparently well, to raise health closer to an optimum, be called "constructive 
therapy ” Not only does this newly applied term adequately define the ob- 
jective, but it ma}' also serve another useful purpose m diminishing the re- 
sistance of men and women to what has been called loosely “preventive medi- 
cine ” To the average mind prevention implies prohibition and irksome 
restrictions to avoid something which, with luck, may be escaped anyway 
Prevention has a negative connotation Construction is positive Con- 
structing health rather than merely preventing illness follows the ancient 
axiom of war Attack is the best defense 

The potentialities of constructive and “controlative” tlierapy for adults 
are immense Conscientious application of existing knowledge in sucli fields 
as nutrition, endocrinology, hematology and psychiatry can do much to in- 
crease well being during senescence Sucli guidance, however, must he 
applied individually The wholesale methods of public health are decidedly 
inadequate for older age groups The method of tlie wholesale approach 
has been directed toward keeping sources of injury away from the in- 
dividual No improvement in the intrinsic vigor, resistance and endurance 
of the individual can be expected from tliese methods Sanitation, quaran- 
tine and mass immunization have brought about a brilliant reduction in 
morbidity and mortality from infective diseases Thus the major benefit 
has been witli tlie young These measures have no effect upon the incidence, 
disability and mortality from degenerative disorders such as cardiovascular 
disease, artliritis, diabetes melhtus, anemia, gout or cancer These latter 
major sources of illness in later years are endogenous Protection from ex- 
ternal menace will not prevent them 

Constructive or preventive medicine for adults must deal with people 
individually Witli age comes increasing divergence among individuals 
Individuality may be defined as tlie composite of the physical, mental and 
functional attributes congenitally inherited and modified by the innumerable 
intoxications, fatigues, infections, psychic and physical traumata which con- 
stitute the vicissitudes of existence It is these latter modifying factors 
which vary markedly No two persons live identical lives 

The keystone of the arch of geriatric medicine is the periodic health tn- 
ventoty The bridge heads are thoroughness and individualization in diag- 
nosis and, especially, management Such inventories should be more than 
merely examinations to rule out florid disease Health evaluati'on must in- 
clude clinical studies to measure functional reserve capacities Early de- 
tection of depreciation of functional capacities permits of wise counsel to 
protect the senescmg or injured structure at a time when rest, proper nutri- 
tion, correction of anemia, and otlier items may accomplish the most in pro- 
longing relative health The value of such periodic audits depends upon the 
quality of the advice A complete diagnostic study merely recorded on the 
clinical record does the patient little good Diagnosis exists for the purpose 



94 


EDWARD J STIEGLITZ 


of treatment, whether it be reconstructive therapy for disease or constructive 
therapy to make health more nearly optimal 

There are many obstacles to tlie accomplishment of these objectives 
They are serious, but not insurmountable Expense is the first difficulty 
Health mensuration requires time for functional study and the highest type 
of diagnostic acumen Secondly, clinicians are sadly handicapped by lack 
of clinical methods for measuring many functional reserves and also by 
inadequate data as to what constitutes normality in relation to age There 
IS urgent need for research along both these lines The criteria of health 
vaiy with age Thirdly, there has been an unfortunate lack of appreciation 
of the potentialities of preventive geriatrics ^ on the part of physicians And 
last, but not least, is tire obstacle arising from the fact that the initiative for 
such constructive guidance must be taken by the patient Perhaps a major 
reason why public health has been so effective is that its methods demanded 
no effort on the part of the beneficiaries of the blessings of sanitation The 
older person seeking to maintain health must exert himself on his own 
behalf There is an immense inertia against prophylaxis of any type. The 
benefits of prevention are demonstrable only statistically and statistics have 
little emotional appeal However, constantly reiterated educational efforts 
can convert this paralyzing inertia into creative momentum Pediatrics is 
having less and less difficulty in applying the principles of constructive 
therapj 

At this time of stress, when greed and hate threaten the very existence 
of our culture and military activity takes rightful precedence over all else, it 
may seem incongruous to emphasize tlie importance of geriatrics and to urge 
that more attention be paid to the health of those past the meridian But 
defense, like therapeutics, is more than heroic attack upon exogenous 
menaces, no matter how Mtal that may be Defense must consider the in- 
ternal milieu of the body politic as medicine is attentive to the homeostatic 
mechanisms of the sick organism The equilibrium of the nation is dis- 
turbed b} the shifting balance of our population This shift may prove 
nondrously ad\antagcous if increased longevity is paralleled by health and 
productiveness It may become disastrous if the chronic, progressive and 
disabling disorders of later maturitj arc not controlled Not infrequently 
the most precarious period of an illness is after the crisis. We must see 
ahead and become better prepared to cope with the problems of senescence 
through rc'carch and more conscientious clinical application of existing 
know ledge 

E\cn in the immediate present geriatrics is urgcntl) significant Industry 
IS becoming aware of the increasing inqiortancc of the older worker.*^ Ex- 
jiericnccd, skilled men arc needed, }oung men arc going into military 
serMCe There is great need for objccti\e data concerning such problcins 
as changes m capacities which come with aging, relation of age to fatigue, 
the effects of s|Kicific occupation'- in exacerbating chronic disease, criteria of 
pii\sical and mental liiness in later ecars, and many more 
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Furtliemiore, tlie leaders m all fields of endeavor are older men Wis- 
dom IS conditioned by experience, which is a factor of time, or age Aging 
does not ctcatc critical judgment, but fosters its growth when intelligence 
exists in youth The j^oung fool will become tlie old fool, should he live long 
enough, but tlie bright lad should become a usefully wise old man Aging 
fixes and intensifies character Understanding thinkers become increasingly 
tolerant and wise, the sanctimonious become opinionated bigots The de- 
cisions of oldei men guide the national destiny Special knowledge, trained 
judgment, and experience make many elderly men almost irreplaceable The 
tragedy of premature disability, deatli or forced retirement of a wise leader 
is not a personal one, it is a loss to tlie nation of judgment which can be 
replaced only by jears of experience The added stresses of the present 
emergenc}' are added menaces to health The conservation of the health 
and effectiveness of older men in posts of grave responsibility is a major 
obligation of medical science, an obligation not primarily to the individuals 
tliemselves, but to tlie Nation and our culture 

Every privilege entails equivalent i espousibthty Failure to conform to 
tins law of nature has caused tlie decline and fall of many cultures It is 
so easy for tlie individual to accept privilege that before long it is taken for 
granted as an inalienable right We have no right to freedom unless we 
struggle for it, we have no right to health without effort on our part The 
privilege of longevity entails the obligation of endeavor to prevent long and 
premature disability Individual effort to maintain health and continued 
usefulness into late senescence is a duty to the community As tlie youth 
prepares to become an adult, so should tlie adult prepare for senescence and 
senility The time to start application of constructive mediane in late 
maturity is now 
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ACUTE THROMBOCYTOPENIC PURPURA HEMORRHAGICA 
WITH LYMPHOCYTOSIS; REPORT OF A CASE* 

By Morris Tager, M D , and Kalmen A Klinghoffer, M D , 

New Haven, Connecticut 

In 1936, Minot presented three cases of acute thrombocytopenic purpura 
hemorrhagica with lymphocytosis,^ and three related cases of intermittent pur- 
pura associated with menstruation No further cases of this nature have been 
reported, although a fourth one, unassociated with menstruation, has been seen 
by Minot - since 1936 In view of the difficulty of early diagnosis and the im- 
portance of prompt recognition of this dyscrasia, it was deemed of interest to 
present the following case 


Case Report 

The patient, a 20-year-old, single, white, female law student, was admitted to the 
New Haven Hospital on October 6, 1938 Slie had been in excellent health until 24 
hours before hospital iration, when she first noted several small red spots on her face, 
tongue, and buccal mucosae, her attention having been called to the latter by slight 
gingival bleeding These manifestations were not associated with any local or general 
discomfort, although there had been a sensation of some blood trickling from time to 
tune in the nasopharj nx During the night, however, she became dizzy, apprehensive, 
and experienced several chills, without any actual rigor She attempted to rise to 
SLck aid, lost consciousness inonientaril} , and fell, bruising her right elbow She re- 
called nothing further except that she perspired freel> during the rest of the night 
On the morning of October 6 she noted many new' purpuric lesions scattcicd over her 
bod>. cspcciall} on the feet There was no headache nor other pain, no obvious bleed- 
ing from the gastrointestinal or genitourinar> tract The last menstrual period had 
occurred «:otne two weeks prior to this acute episode and was m no waj remarkable 
Ihere was no instore of ane recent acute infection, no known exposure to chemicals, 
no intake of drugs other than rarely an aspirin tablet, and no dietary deficiency. The 
patient had no known contact with ainone presenting similar lesions The past Ins- 
tore was nc'atiec lor ane heinorrliagic phenomena and eeas otherwise not remarkable, 
except for some ceidcnce pointing to allerge in that she had had mild semptoms of haj 
feeer for five eenrs and an isolated instance of straeeberry sensitieit> some 10 jears 
preeioiisle There eeas no faniile Instore of blood de«crasia, and the remainder of tiie 
histore eeas non cuntributore. 

riiesicnl ex uniiialion upon admission rceealtd a eecll dee eloped and nourished 
girl ot 2d, cooptraiiee and alert, and not appearing chronicalle or cecn aaitcle ill 
There e 510 pallor nor icteni«, The temperature was 101® F (rectalle), pulse 80, 
re'>;)tr.'>tion'. 20, and the blood pressure 120 mni Ilg sestolic and SO mm diastolic 
Complete phe<-'i.al cxamnnlion, cxcijitmg the pirpura, showed nothing rertnri-abk 

* Ktcciecd fiir publKmi'jn Idarcb •*. 1941 

Trcm the Dcfcrim'-nt of Internal Mcdicwe, Yale Unwers t> School of Mcd.cin»‘, and the 
Meei’cal Screirt: of the Kcev Haecn Hoipnal, New Hietn, Conn 
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Worthy of special note ^\as the absence of splenomegaly, lymphadenopathy, and evi- 
dence of significant internal bleeding Scattered over tlie face, palate, and lower 
extremities were numeious petechiae of varjnng size Except for a large ecchymosis 
of the right elbow, the site of injury during the preceding night, the upper ex- 
tremities and trunk were largely spared On tlie lips, tongue, and gums were purplish- 
red lesions w'ltli ele\ated borders and several millimeters in diameter, presumably sec- 
ondary to the extravasation of blood The gums were otlierwlse not spongy or 
swollen There were no splinter hemorrhages under tlie finger nails 

Lahotatory Findings Although the urine was clear on admission, it became 
grossly bloody wuthin 12 hours, but reverted to normal by tlie eighth hospital day 
Similarlj, the stools which became grossly bloody 48 hours after admission, and sub- 
sequently became tarry, were free of gross and microscopic blood by the eighth 
hospital day 

The non-protein nitrogen w-as 24 mg per cent, icteric index 7, Kahn reaction 
negative Blood culture show'ed no growth Stereoscopic roentgenogram of the chest 
revealed no abnormalitj 

On tlie day of admission, October 6, 1938, the coagulation time in three successive 
tubes w'as 15, 18 and 20 minutes lespectively (test tube method), and the clot failed 
to retract in 24 hours The bleeding time (Duke’s method) was over 24 minutes On 
October 17, 1938, tlie eleienth hospital day, although the coagulation time was nor- 
mal, the clot still failed to retract in 24 hours, and the bleeding time was 10 minutes 
By October 26, 1938, no abnormalities were detectable in any of these tests 

On admission the capillarj' fragility test, performed by maintaining the blood 
pressure cuflf for five minutes at 110 mm of mercury, was strongly positive, over 100 
petecliiae being present in a 2Mi cm circle 

The sheep cell agglutinations w'ere as follows • 

October 6, 1938 — 1 32 absorbed by guinea pig kidney 
October 17, 1938—1 16 
December 24, 1938 — 1 2 

In table 1 selected blood counts are piesented with the differentials limited to the 
cells of particular interest for this case It will be noted that the admission red blood 
count and Sahli hemoglobin were w'lthin normal limits, but dropped to a low' of 3 1 
million and 55 per cent hemoglobin during the period of severe blood loss of the first 
week of hospitalization A few normoblasts were noted during this period, but they 
W'ere not in evidence subsequently The red cells showed no other abnormality on 
smear nor w'hen the various cell indices were calculated The red cell counts and 
hemoglobin values were normal by the ninth hospital day 

The total white cell count Avas characterized by a moderate elevation during the 
first four days, followed by normal subsequent values The neutropenia on admission 
was succeeded by a gradual rise in the granulocyte series, associated with a shift to 
the left persisting from the eighth to the thirtieth day of illness Of the “normal” 
lymphocytes, there was a higher proportion of large cells than is ordinarily found 
The eosinophiles, basophiles, and monocytes w ere w'lthin normal limits, or unnoted 
The distinctively abnormal features consisted in tlie presence of “pathological 
cells” and the striking reduction of platelets 

The “pathological cells” were largely atypical, young mononudear cells of varying 
sizes, shapes, and staining reactions, witli predominantly non-granular, well-staining 
blue cytoplasm and leptochromatic nudei Some were not unlike the cells encountered 
in infectious mononucleosis , a few w'ere indistinguishable from ’blasts These cells 
reached a peak of 68 per cent of the total on the seventh hospital day, and ivere occa- 
sionally encountered as late as 70 days after the onset of the illness 
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Platelets were completely absent from tlie smears during the first four days, but 
appeared, though greatly diminished, by the fifth day. The counts, listed in table 1, 
demonstrate tlie persisting depression of platelets for some three weeks, following 
which a return to normal took place 

CItntcal Coinse The patient’s temperature fluctuated between 99® and 101® F 
during the first week, but was not elevated thereafter except for an occasional rise to 
99 6® F She was placed on strict bed rest, and in view of tlie normal admission red 
blood cell count and hemoglobin level and the presumptive diagnosis of acute leukemia, 
transfusion was witliheld during the first 24 hours However, with the progression of 
the purpura, notably an increase in cutaneous petechiae, gingmil bleeding, the appear- 
ance of hematuria and melena, and the consequent development of anemia, a senes of 
small transfusions (table 1) was administered The clinical course was rapidly 


Table I 


illness 


Hgb % 

Total 

Pmn % 

Pmn % 

Lymph 

Pathol 


Transfu- 

Da\ 


Sahh 

WBC 

Seg 

Non-Seg 

Normal 

Cells 


sions c c 

1 

2* 

45 

86 

14,880 

6 

4 

55 

35 

ot 


S 

47 

88 

11,600 

6 

2 

24 

66 

ot 

250 

4 








+t 

250 

5 

4 6 

78 

13,750 

14 

7 

13 

66 


6 









125 

7 

33 

59 

Mil 

19 

9 

12 

60 


300 

8 

31 

55 

Mil 

18 

6 

8 

68 

- 

300 

9 

35 

72 

; 1 !■ 

16 

16 

28 

40 


300 

10 

40 

81 


15 

8 

32 

44 



12 








15,000 


13 

43 

82 

5,800 

13 

18 

48 

15 



T6 

40 

75 

5,550 

15 

20 

48 

17 



19 








43,000 


22 

40 

82 

5,650 

21 

21 

42 

12 



23 








75,000 


27t 

42 

82 

6,600 

23 

27 

43 

4 

185,000 


31 

mm 

75 

8,100 

37 

15 

40 

2 

300,000 


38 

■M 







700,000 


71 


81 

6,600 

44 

10 

42 

1 



99 

39 

81 

7,200 

44 

5 

38 

0 



178 

39 

78 

6,200 

41 

4 

44 

0 



255 

42 

81 

9,400 

40 

3 

52 





* First hospital day 
t Day of discharge from hospital 
t Smear observations 


favorable, with tlie hematuria and melena no longer present by the eightli hospital day, 
and all cutaneous manifestations of purpura absent by the fourteenth day No new 
physical findings appeared and the patient was discharged on October 31, 1938, to con- 
valesce further at home During tlie following eight montlis she returned for fre- 
quent hematological and physical examinations Except for tlie persistence of a few 
pathologp,cal cells until the seventieth day, nothing significantly abnormal was en- 
countered clinically or hematologically To the present time, some two and one-half 
years after tlie acute episode, the patient has remained completely well 

Discussion 

The diagnosis on admission to the hospital presented considerable difficulty 
It was the consensus of all observers that acute leukemia was most likely, the 
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coexistence of a stnkingl}^ pathological blood smear and piofound thrombopenia 
AMth purpura hemorrhagica malang this diagnosis a virtual certainty How- 
ever, It was equally evident that the nature of the abnormal cells was obscure, and 
that they ^^ere difficult to classify on the basis of present knowledge of cell mor- 
pholog)' The futility of basing a definitive diagnosis on the morphology of the 
cells alone becomes apparent from the conflicting opinions of several well quali- 
fied authorities m vanous centers to whom the smears were submitted Indeed, 
acute m 3 elogenous, l}mphatic, and monocytic leukemias were all suggested, the 
latter on the basis of supravital studies A later opinion, which had the ad- 
^'antage of knowledge of the favorable progress of the case, was acute toxic in- 
]ur}' to the hematopoietic tissues 

The appearance of some of the cells also raised the possibility of infectious 
mononucleosis Thrombocytopenic purpura, however, is extremely rare in this 
disease, and the total absence of the usual clinical features, as well as significant 
elevation of sheep cell agglutinins, eliminated it as a diagnostic possibility Al- 
though the absence of leukocytosis, I)rmphadenopathy, and splenomegaly is not 
incompatible ith the diagnosis of acute leukemia, the absence of anemia m the 
presence of ■\^ell marked thrombocytopenic purpura is most unusual, and might 
well have raised some doubts as to the correctness of such an interpretation 

Dr William Dameshek, who ^vas among those consulted, suggested that the 
present case might fall in the category descnbed by Minot Although ad- 
mitting that statistically it was all but a 100 per cent chance that tlie occurrence 
of a very marked lymphatic reaction in association with the absence of blood 
platelets pointed to acute leukemia, he was impressed by the paucity of true 
blasts, and interpreted the morphologically dominant cell as representing abnor- 
mal lymphocytes of varying sizes, shapes, and staining reactions 

It IS CAudent that this ^'lew is probably correct This case shares with 
Minot’s first three cases the diagnostic features of sudden appearance of hemor- 
rhagic phenomena, profound thrombocytopenia, abnormal lymphocytosis, ab- 
sence of initial anemia, favorable response to transfusion, and ultimate recovery 

The prognosis of this dyscrasia, unassociated with menstruation, is excellent 
Although Minot’s third case, that of the 10 year old girl, has been lost track of, 
he has been able to follow his first two cases, both males, for totals of six and 
nine j'ears respectively, without any evidence of recurrence ® The present case 
has remained entirely well dunng the past two and one-half years 

Since all reported cases have received blood transfusions, it is obviously im- 
possible to be entirely certain whether the untreated patient suffering from 
this disease might not recover spontaneously without such therapy The nsks of 
irreversible damage to vital organs m the course of a virtually total thrombo- 
cytopenia are, however, too well known to allow a patient to go without benefit 
of* such therapy The danger to the patient of a failure to recognize this dys- 
crasia, tlierefore, lies chiefly in regarding it either as a case of acute leukemia, in 
which, in the absence of anemia, transfusions might be considered elective rather 
than imperative, or as a case of idiopathic thrombocytopenic purpura hemor- 
rhagica requiring ‘splenectomy 

No clues are at hand as to the etiology or pathogenesis of this disease De- 
tailed inquiry as to any possible infectious, allergic, or cliemical antecedents, 
failed to bnng to light any likely inatant 
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Summary 

A case of acute thrombocytopenic puiptira hemorihagica with abnoiinal 
lymphocytosis occurring m a 20 year old white female is presented It was 
characterized by the sudden appearance of hemoirhagic phenomena m the 
absence of initial anemia, profound thrombocytopenia, “abnoimal” lymphocytosis, 
favorable clinical course following blood transfusions, and no recuirences dining 
the follow-up period of two and one-half years 
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STUDIES ON THE EFFECT OF MASSIVE QUANTITIES OF 
SODIUM BICARBONATE ON THE ACID BASE 
EQUILIBRIUM AND ON RENAL FUNCTION 

REPORT OF A CASE WITH REMARKABLE TOLERANCE* 

By Joseph B Kirsner, M D , Ph D , and Walter Lincoln Palmer, 

M D , Ph D , F A C P , Chicago, Illinois 

Introduction 

Although considerable emphasis has been placed on the development of 
alkalosis during the alkali treatment of peptic ulcer, this complication does not 
occur m most patients so treated Recent studies ^ have indicated that therapy 
may be continued for many yeais without significant alteration either in the 
acid base balance or in renal function Berger,^ Jeghers and Lerner,® and others 
occasionally have observed patients in whom the prolonged use of large quantities 
of sodium bicarbonate and calcium carbonate caused no appaient untoward 
effects This remarkable tolerance to alkalis is particularly well illustrated by 
the following case in which the ingestion of the enormous quantity of 32,000 
grams of sodium bicarbonate in 20 months produced only minimal changes in 
the acid base equilibnum and no demonstrable decrease in the urea clearance 

Case Report 

E L. R , a 23-year-old unemployed shipping derk, had experienced ulcer distress 
for five years, during which time hospitalization had been lequired on two occasions 
because of massive hemorrhage Alkalosis was said to have been present on one 
occasion as a result of the excessive ingestion of alkali following the appearance of 
tarry stools This happened one year before his admission to the University clinics 
Physical examination at the time of admission was negative except for localized tender- 
ness m the epigastrium Roentgen studies disclosed a stenosing duodenal ulcer with a 

* Received for publication June 21, 1941 

From the Frank Billings Medical Clinic, the Department of Medicine, University of 
Chicago 
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crater measuring 15 mm m diameter The patient was observed m the hospital for 11 
months (September 3, 1938, to August 1, 1939) and subsequently in the University 
clinics until No\ ember 13, 1940, a total period of 27 months The method of study was 
as follows 

No alkali was administered for several days Control determinations were made 
of the serum CO:, pH and chloride, and of the blood urea nitrogen * Renal function 
was estimated by several urine concentration tests and by the urea clearance test of Van 
SKke® These studies were repeated at least twice each w'eek during the period of 
hospitalization and at less frequent intervals in the Out-Patient Department Occa- 
sional measurements were made also of the total base® in tlie serum The fluid intake 
and output w^ere recorded daily for nine montlis of the hospital stay The daily protein 
content of tlie diet was estimated during tlie entire study because a low protein intake 
may be accompanied by a depression of the urea clearance despite normal renal function 

Diet — P) otcin Intake The basic diet in the hospital consisted of 90 c c of equal 
parts of milk and cream taken at liourK intervals from 7 am to 7 pm Feedings 
consisting of soft bland foods w'ere added gradually so that aftei four weeks the 
patient recel^ed a modified three meal ulcer diet witli hourly milk and cream After 
disdiarge from the hospital the quantitj of milk and cream was decreased and the three 

Table I 


Month 

Year 

A^e Daily 
Fluid Intake 

A\e Daily 
Urinary Output 

Gastric Aspiration 

Avg Daily 
Amount 

No of Days 
Aspirated 

Nov 1938 

3,478 c c 

2.458 c c 

388 cc 

10 

Dec 

3,253 

2,539 

347 

27 

Jan 1939 

3,718 

2,923 

282 

22 

Feb " 

5,011 

3,936 

228 

28 

Mar “ 

4,951 

3,378 

188 

29 

Apr " 

4,588 

3,377 

143 

25 

Alay " 

4,326 

2,650 



June “ 

4,422 

2,780 



July ■■ 

3,446 

1,792 




meal program enlarged The protein intake, although somewhat reduced during the 
initial four to six weeks, ivas consistently above basal requirements, averaging SS grams 
daily for die first month (September 3 to 30, 1938), 77 grams during the second month 
(October 1 to 31, 1938), and 102 grams daily between November 1 and 30, 1938 The 
protein intake during December (December 1 to 31, 1938) averaged 88 grams per day 
and was maintained at approximately this levd for the remainder of the study 

Fluid Balance The fluid intake and output were measured daily between No- 
vember, 1938, and August, 1939, and are recorded as averages per day during each 
month m table 1 The large quantities of alkali administered precluded occasional 
efforts to reduce the 24 hour fluid intake below 3000 c c The gastric contents were 
aspirated nightly for a period of six months (November, 1938, to April, 1939) The 
quantities removed varied widely, ranging from 30 to 950 cc , the average daily 
amounts witlidrawn are noted m table 1 It will be observed that the volume of 
aspirate per day gradually decreased from an average of 388 c c in November, 1938, 
to 143 c c in April, 1939 

Alkah Therapy This was begun several days after admission to the hospital and 
continued for 20 months , tlie intake per month is shoivn in the chart Betw'een Sep- 
tember 6, 1938 and September 30, 1938, the patient received 135 grams of sodium 
bicarbonate, 219 grams of calcium carbonate and 352 c.c of aluminum hydroxide 
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During October 1938, 48 c c of aluminum hydroxide, 302 grams of calcium carbonate, 
and 830 grams of sodium bicarbonate were given. Massive quantities of sodium 
bicarbonate weie administered between November 1, 1938, and April 22, 1940 The 
daily intake averaged 90 giams for the eight montli period between November 1, 1938, 
and August 1, 1939 The quantity of alkali was then gradually reduced to 60 grams 
daily between August 1, 1939, and December 1, 1939, and for the hve month peiiod 
between December 1, 1939, and April 22, 1940, averaged approximately 30 grams per 



day The total amount of alkali administered during the 20 montlis between September 
6, 1938, and April 22, 1940, consisted of 400 c c of aluminum hydroxide, 881 grams 
of calcium carbonate and 31,414 grams of sodium bicarbonate Alkalis were taken 
only occasionally during the final seven months (April 23, 1940, to November 13, 1940), 
and the intake was comparatively small 

Routine Laboratoiy Data and Chmcal Course The red and white blood cell 
counts and the hemoglobin remained within normal limits Three histamine tests 
(0 6, 0 6, 0 65 mg.) disclosed a maximum free acidity of 118, 110, and ISO clinical 
units respectively Forty-five urine specimens weie examined, the specific gravity 
varied from 1015 to 1 034, averaging 1024, the reaction was constantly alkaline a 
trace of albumin was detected on four occasions Numerous electrocardiogiams re- 
vealed no significant changes The patient’s clinical course was entirely uneventful 
His body weight gradually increased from 54 kg to 66 kg during the 27 month period 
of observation The ulcer crater disappeared in five weeks and did not reappear 

Acid Base Balance The acid base balance was determined 78 times during the 
present study (see chart) The serum CO- during the period of hospitalization 
varied usually from 31 to 35 mM/L (normal 20-30 mM/L) with increases to 37 7 
and 39 2 mM/L on two occasions After discharge from the hospital (August 1, 
1939, to November 13, 1940) the CO- remained within normal limits The serum pH 
paralleled the CO- and fluctuated usually from 733 to 7 50 (normal 735 to 7 45), 
although values between 7 50 and 7 53 were noted frequently The total base was 
determined on 18 occasions, only two of the results (163 4 and 1649) exceeded 
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the normal range of 150 to 160 mtllieqmvalents per liter The serum chloride was 
consislentl> w itliin the normal limits of 95 to 105 milhmols per liter 

Renal Function Two urine concentration tests before alkali tlierapy revealed 
maximum specific gravities of 1 025 and 1 027 Three urea clearance tests during the 
control period measuicd 60, 75 and SO per cent of average normal respectively (lower 
limit of normal considered to be 75 per cent) The urea clearance subsequently was 
determined on 75 occasions in tlie succeeding 27 montlis, 30 of these were by the 
standard clearance with urine volumes never less than 1 cc per minute Forty-five 
of the determinations were by the maximum clearance, the urine volumes varied 
from 2 1 to 9 2 c c per minute The urea clearance w'as below 75 per cent on 10 
occasions, the otlier 65 clearances fluctuated w'lthin the normal range of 75 to 150 
per cent It is of interest to note that the two final clearances of 75 and 80 per cent, 
after the administration of 33,000 grams of alkali, duplicated exactly the values ob- 
tained before alkali therapy 

Blood Urea Nitrogen The blood urea nitrogen remained normal throughout 
the entire stud^ The results ranged from 8 2 to 16 5 mg per cent with an average 
of 11 to 12 mg per cent 

Comment 

The administration of large quantities of sodium bicarbonate results usually 
in an elevation of the serum CO, and a corresponding secondary reduction of 
the serum chlonde The unnary excretion of the titratable acid plus ammonia 
falls while the bicarbonate content and pH of the urine rise Palmer and Van 
Slyke” found that following the administration of sodium bicarbonate the 
plasma bicarbonate of patients with nephritis often rose considerably higher than 
the level seen m normal individuals before the urine became alkaline Ellis® 
observed a definite bicarbonate excess and a high serum pH m a nephritic patient 
w’lth acid unne, and others®'^® have reported similar findings Alkalosis fol- 
lowing the ingestion of sodium bicarbonate apparently represents merely a re- 
tarded excretion of bicarbonate The remarkable tolerance to sodium bicar- 
bonate exhibited by our patient may be attributed, therefore, to the excellent 
function and reserve capacity of the kidney, as well as to the large volume of 
fluid available for excretion of the alkali 

The absence of demonstrable renal injury after the administration of massive 
quantities of sodium bicarbonate in this patient is in accord with recent clinical 
observations indicating that alkalis per se do not cause intrinsic renal disease 
The fact tliat alkali therapy may be continued for years without permanent de- 
pression of tlie urea clearance has been mentioned previously Evidence like- 
wise has been obtained suggesting tliat hypochloremia and dehydration may be 
of great etiologic importance in the development of alkalosis The impair- 
ment of renal function observed during alkalosis usually disappears promptly 
after correction of the acid base disturbance The rapidity wuth which renal 
efficiency may be restored indicates that no intrinsic injury to the kidney oc- 
curred, an observation which gains further support by the failure of Hoag et al 
to observe anatomic changes in the kidney of the experimental animal after the 
subcutaneous and intravenous injection of therapeutic doses of sodium bicar- 
bonate Kirsner^® administered massive quantities of sodium bicarbonate both 
orally and mtravenouslj’’ to a senes of dogs for as long as nine months without 
producing any significant morphologic changes in the kidney, even though 
alkalosis had been induced repeatedly It is obvious from these studies that tlie 
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normal kidney can cope successfully with excesses of alkali for a prolonged time 
without untoward effects provided adequate amounts of fluid and of salt are 
available 


Summary 

The administration of 32,000 grams of sodium bicarbonate in 20 months to a 
patient with normal renal function produced no marked alteration in the acid- 
base balance and no decrease in the urea cleaiance 
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EXFOLIATIVE DERMATITIS DUE TO PHENOBARBITAL; 
REPORT OF A CASE WITH RECOVERY ^ 

By Sherwood W Barefoot, M D , and J Lamar Callaway, M D , 

Dm ham. North Cajohna 

Since then mtioduction for clinical use in 1913, the barbituiates have found 
an increasingly prominent and deserved place among the commonly used 
sedatives The increasing number of reports during recent years regarding 
their toxic reactions is an indication of their popularity 

The incidence of toxic reactions due to the barbituric acid derivatives varies 
considerably in different hands Fifteen years after their introduction Men- 
ninger,^ after a thorough re^^ew of the literatuie, was able to find only 41 in- 
stances of cutaneous eruptions attributed to barbiturates To this list, he added 
three of his own cases In 1927 Jackson - reported six instances of skin rash in 
a series of 500 patients treated w’lth phenobarbital Contrasted with these low^ 
figures, Scarlett and MacNab,* in 1935, stated that they encountered such fre- 
quent toxic reactions from phenobarbital that they were no longer using the drug 
except in instances of severe convulsive seizures 

In the Duke Hospital Clinic cutaneous manifestations of toxiaty from bar- 
biturates have been rare, and this report deals with the only recognized instance 
of any clinical consequence In the Duke Clinic, when prolonged administration 
of a sedati\e is desired, barbiturates are geneially given preference over 
bromides since the toxic reactions from the former have been much less in evi- 
dence than the disturbing mental symptoms produced by die prolonged in- 
gestion of bromides * 

It IS now common kfiowledge that the administration of barbiturates may 
be follow^ed by a dermatitis medicamentosa w'hich usually subsides promptly 
when the drug is wuthdrawm The occurrence of exfoliative dermatitis following 
the ingestion of barbiturates, however, is so rare that tliese drugs have not in the 
past been considered as an important etiological factor The incidence of such 
occurrences, when compared w'lth the number of persons receiving these drugs 
IS, certainty, extremely small When such a reaction occurs it is of grave sig- 
nificance, since it IS accompanied by severe systemic manifestations, and the 
majonty of such patients do not recover It is, therefore, important that phy- 
sicians be acquainted with the fact that barbitunc acid derivatives may produce 
such serious consequences 

In all cases of exfoliative dermatitis of obscure origin in which tlie onset was 
preceded by tlie ingestion of barbiturates or drugs of obscure origin, it would 
seem advisable to use a sedative not denved from barbituric acid, since in such 
instances one may be dealing witli a case in which one of the barbiturates is the 
etiological ^ent 

In 1919 Hueber ® described a fatal case of "chronic infiltrating desquamating 
eczema covenng the whole body, palms and soles” following the administration 
of phenobarbital This may have represented a case of exfoliative dermatitis, 
but credit for first reporting a case of exfoliative dermatitis due to phenobarbital 

* Received for publication May 3, 1941 , . •r. i 

From the Section of Dermatology and Syphilology of tlie Department of Medicine, Duke 
Unnersity School of Medicine, Durham, NorUi Carolina 
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IS given to Hamilton, Geiger, and Roth.® In 1926 they described a case in which 
there was loss of the integument including the finger and toe nails as well as 
part of the hair Their patient recovered after a prolonged illness In 1927 
Jackson - reported a case of generalized desquamation, but the desquamation was 
preceded by vesiculation We are not accepting this patient as an instance of 
exfoliative dermatitis, since only those cases in which the appearance was that 
of an arsenical exfoliative dermatitis, as was the case in our patient, are in- 
cluded In 1929 Chavany and Vannier ^ reported two cases with fatal outcome, 
and Poole® described a case with death In 1932 Lancaster® reported an in- 
stance similar to ours in that exfoliative dermatitis followed the ingestion of 
phenobarbital on two diffeient occasions, and was followed by complete recovery 
in each instance Millard in 1933 reported an instance of universal exfoliative 
dermatitis with a fatal termination following the administration of phenobarbital 
In 1934 Haubrick^^ described a case of exfoliative dermatitis following the 
ingestion of phenobarbital with recovery In 1935 Hickmann described a 
case of generalized exfoliation including the hair with a fatal outcome, and in 
Canada Scarlett and MacNab ® reported the sixth fatal case attributed to pheno- 
barbital There was generalized desquamation but here, again, the exfoliation 
was preceded by a bullous eruption and we are not including this as a case of 
exfoliative dermatitis A fatal case of exfoliative dermatitis following the ad- 
ministration of phenobarbital was presented by Sweitzer and Layman in 1937 
Wile and Benson in 1940 reported two fatal cases The most recent reports 
were made by Sexton, Pike, and Nielson^® in February 1941 in which they 
described one fatal case, and by Winer and Baer in 1941 who reported a fatal 
case of exfoliative dermatitis due to phenobarbital with clinical and postmorten 
studies 

In the literature we have found 13 cases which appear to have been examples 
of true exfoliative dermatitis following the ingestion of barbiturates, and in 10 
of these the outcome was fatal We are reporting a single instance with re- 
covery. In this patient the etiological diagnosis seems definitely established 
since, on two occasions, the ingestion of phenobarbital was followed by an ex- 
foliative dermatitis 


Case Report 

Mrs I B , a 58-year-old white housewife, was admitted to Duke Hospital on 
April 4, 1940 Her complaint was desquamating dermatitis with onset 10 days previ- 
ously There were no pertinent findings in her family history, and there was no 
history of allergy Marital history was non-contributory 

The patient’s general health had been good until 10 years ‘previously, at which 
time she developed a right hemiplegia following a severe epistaxis The paralysis 
cleared up without residual symptoms within a few months She had experienced 
an uneventful menopause five years previously No allergy nor known idiosyn- 
crasies were present Five monAs prior to admission she had been ill with “flu” and 
had not felt as well as usual since that time, having complained of weakness and ner- 
vousness A review of the dietary history revealed a low protein intake 

Ten days prior to admission, tlie patient noticed that her face seemed to be sun- 
burned, and on the following day there was erythema of the entire body She con- 
sulted her physician who advised her to discontinue the 0032 gr tablets of pheno- 
barbital three times daily which he had prescribed five days previously and gave her 



CASE REPORTS 


107 


soothing lotions to apply locally Severe generalized pruritus developed, and within 
two or tliree dajs after tlie onset there w'as considerable exfoliation and the comers 
of tlie mouth and palms became fissured 

Phjsical examination revealed temperature to be 384“ C, pulse 95, respirations 
20, blood pressure 160 mm Hg systolic and 84 mm diastolic The patient was a 
moderatelj obese wdiite female in obvious discomfort and complaining of chilliness 
There was generalized erj'thema ivith thickening of the skin over the face and 
extremities The skin of the palms w'as greatly tliickened, and the palms and corners 
of tlie mouth were fissured The scalp show'ed considerable scaling There w'as no 
Ijmiphadenopatlu The tongue show'ed atrophic papillae There were several carious 
teeth and considerable peridental infection The tonsils showed evidence of chronic 
infection The lungs w'ere clear The heart was not enlarged and auscultation was 
negati\e except for a soft apical systolic murmur The peripheral vessels showed 
moderately advanced arteriosclerosis Abdominal, pelvic, and rectal examinations 
were negative There was slight pitting edema of botli ankles (note low serum 
proteins) Neurological examination w’as negative except for slight impairment of 
vibratory' perception below tlie knees 

Accessory Clinical Findings Hemoglobin 124 grams (Sahli) or 80 per cent 
Red blood cells 3,650,000 cells per cubic millimeter White blood cdls 9,600 cells per 
cubic millimeter Differential count Pol 3 rmorphonuclears 65 per cent, lymphocytes 
13 per cent, monocytes 3 per cent, eosinophiles 17 per cent, basophiles 2 per cent 
Smear of the peripheral blood W'as not remarkable Sedimentation rate 5 millimeters 
per hour, corrected (normal) Urine negative on repeated examinations, and a 
catlieterized specimen w'as sterile on culture A 24 hour urine specimen was negative 
for arsenic Stool w'as negative for parasites and blood, and on culture showed no 
unusual organisms except for a few colomes of hemolytic E colt Blood culture was 
sterile Throat culture show'ed colonies of non-hemolytic Sfapliylococciis aureus and 
alpha streptococci Culture of bile removed by duodenal intubation was sterile 
Studies of tlie fasting gastric contents showed tlie presence of a normal amount of 
free hy'drodiloric acid Chemical analysis of the blood showed the following findings 
non-protein nitrogen 29 mg per cent, fasting sugar 82 mg per cent, plasma chlorides 
608 mg per cent, total serum proteins 4 6 grams per cent, albumin 2 8 grams per cent, 
globulin 1 8 grams per cent The albumin-globulin ratio was lowered, being 1 5 
Roentgenogram of the chest show'ed widening and tortuosity of the aorta, but the heart 
was of normal size and shape The lungs appeared to be normal Plain roentgeno- 
gram of the abdomen showed no visceral abnormalities The lumbar spine exhibited 
considerable hypertrophic arthritic changes Oral cliolecystogram showed normal 
filling and emptying of the gall-bladder Roentgenograms of the sinuses were nega- 
tive Electrocardiogram showed no changes indicative of myocardial disease 

Couise in the Hospital During the first week in the hospital, the patient had a 
low' grade fever winch was sddom above 38“ C After the first w'eek, tlie temperature 
W'as normal By die end of the first hospital week the skin over the entire body was 
exfoliating After another week the exfoliation practically' subsided and the skin 
gradually assumed a nonnal appearance 

Approximately one week after admission the patient developed a mild bilateral 
conjunctivitis, which was treated with the instillation of a 2 per cent solution of boric 
acid and subsided within a period of 10 days 

Local treatment to the skin consisted of starch batlis and soothing lotions con- 
taining large amounts of olive oil Ten c c. of a 10 per cent solution of calcium glu- 
conate ^ntra^ enously, and 10 cc of autogenous blood intramuscularly' were admin- 
istered on alternate days She was also given concentrates of all the known vitamins 
as well as iron 
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During the last week in the hospital the lower bicuspids and tricuspids were 
extracted, and a tonsillectomy and adenoidectomy were performed with no untoward 
results The blood cytology i emained essentially the same throughout the hospital stay 
with the eosmophilia gradually becoming less marked The ankle edema, present on 
admission, subsided after the patient had been placed upon a dietary regime which 
included an adequate protein intake 

She was discharged May 9, 1940 with a diagnosis of exfoliative dermatitis of 
unknown origin The cutaneous manifestations had completely subsided at the time 
of discharge 

Course afta Dtscliai ge fi oin Hospital On June 4, 1940, about one month aftei 
discharge, the patient appeared in the Out Patient Clinic complaining of generalized 
pruritus There was genei alized erythema of the skin and the eyelids were edematous 
She stated that the onset had occurred two days previously after she had taken 0 032 
gram of phenobarbital on the preceding night This was the first time that she had 
taken any barbiturate since leaving the hospital With tins information, we for tlie 
first time felt justified in attributing the previous episode to the ingestion of pheno- 
barbital 

The patient has not been seen again since she lives at a distance of several 
hundred miles from Duke Hospital We have, however, corresponded with her and in 
a communication dated June 28, 1940 she stated that following her visit to the Clinic 
tile skin over the entire body had desquamated She said that tlie sequence of the 
cutaneous manifestations had been identical with those of the previous episode, and that 
she had completely recovered 


Comment 

Judging from the reports m the literature, and from oui personal experience, 
the occurrence of exfoliative dermatitis following the administration of barbi- 
turic acid derivatives is quite rare In our opinion, the causative agent in the 
case which we are reporting seems to be definitely established The ingestion 
of phenobarbital on two different occasions was followed by an exfoliative der- 
matitis Clinically, the cutaneous lesions could not be distinguished from an 
exfoliative dermatitis produced by arsenic It is interesting to note that oui 
case, as well as a good many of the reported cases, developed a conjunctivitis 
This may be of some diagnostic value in as much as we have never seen this 
manifestation m a case of exfoliative dermatitis due to arsenic 

In the majonty of the reported cases developing an exfoliative dermatitis 
following the ingestion of barbiturates, the outcome has been fatal The gravity 
of the complication does not seem to be dependent upon the amount of the drug 
ingested In our patient, the second episode followed the ingestion of only 
0 032 gram of phenobarbital, whereas in other hands manifestations of serious 
complications did not appear until large amounts of the diug had been ad- 
ministered 

In the reports of tlie fatal cases of exfoliative dermatitis following the admin- 
istration of barbiturates, no adequate explanation for the cause of death has 
been offered Hueber’s ® case became uremic, but this seems to be an exception 
Autopsies, when performed, have shown little other than terminal broncho- 
pneumonia Winer and Baer found eosmophilia and severe vascular involve- 
ment of several internal organs, as well as tuberculoid structures in the spleen, 
in their case and felt that these tissue reactions were based on an allergic 
reaction 
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Summary 

1 In our experience, phenobarbital has proved to be a valuable sedative 
and toxic reactions have been very rare 

2. Barbituric acid derivatives, however, may be responsible for serious con- 
sequences including an exfoliative type of dermatitis which cannot, clinically, be 
distinguished from an exfoliative dermatitis produced by arsenic 

3 Patients with exfoliative dermatitis produced by barbiturates seem to have 
a tendency to develop conjunctivitis, which is quite rare in exfoliative dermatitis 
produced by other substances 

4 The prognosis in cases of exfoliative dermatitis due to barbiturates is grave 
and the S 3 'stemic reactions are, as a rule, quite severe In 12 previously reported 
cases, nine had a fatal outcome 

5 Clinical and postmortem studies have offered no satisfactory explanation 
m the majority of the fatal cases as to tlie cause of death 

6 The amount of barbituric acid derivatives ingested seems to have no 
relationship to the severity of the toxic reaction 

7 In treating patients v ith exfoliative dermatitis of obscure origin who give 
a histor}' of ingestion of barbiturates or other preparations of unknown com- 
position, it would seem advisable to use drugs other than barbitunc aad 
derivatives for sedation 

8 A case of exfoliative dermatitis which has been thoroughly studied and in 
which the administration of phenobarbital on two different occasions was fol- 
lowed by exfoliative dermatitis is reported 
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POSTOPERATIVE PRECIPITATION OF VITAMIN 

DEFICIENCIES - 

By Max Ellenberg, M D , Henry Dolger, M D , and Herbert 
Pollack, M D , F A C P , New Yoik, N Y 

Prolonged chrome illnesses are often accompanied by anoiexia and not in- 
frequently by vomiting In many instances, the nature of the illness may 
necessitate a restricted diet such as a low residue or bland diet for prolonged 
penods By the time the patient enters the hospital he may, therefore, be in a 
state of partial vitamin depletion 

The preoperative preparation of the patient usually includes a sharply limited 
diet, especially when surgery of the gastrointestinal tract is contemplated 
Preparation not infrequently includes the administration of intravenous fluids, 
adding the effect of an induced diuresis which would tend to deplete the body 
stores of the water soluble vitamins Most parenteral fluids routinely contain 
glucose The drain of a high carbohydrate metabolism on the vitamin B stores 
in the body has been recognized 

The insult of the operative trauma itself, as well as the deleterious effect of 
a prolonged anesthesia on the liver and other organs, would tend to disrupt the 
mechanism of the vitamin actions 

During the postoperative period, postanesthetic nausea and vomiting occur 
frequently There is the necessity for complete restriction of food for a time, 
often after partial or total gastrectomy no food is given for days The fluid 
balance is maintained by the long continued use of intravenous fluids which 
again usually contain glucose 

All the above enumerated factors add up on the debit side of nutritional 
balance and form a readily understandable background for the development of 
the observed vitamin deficiencies The case herein presented fits into this pic- 
ture very clearly 

Case Report 

K U , a 7S-year-old white male, was first admitted to the Mount Smai Hospital 
in November 1938 For one year he had been suffering from epigastric pain un- 
related to meals, constipation, loss of weight, and anorexia A barium enema dis- 
closed a stenosing lesion in the proximal portion of the transverse colon, having the 
appearance of a neoplasm The patient refused operation and returned home He 
was readmitted to the hospital in May 1940 In the intervening year and a half, 
he had had recurrent episodes of abdominal pain, progressively becoming more severe 

* Received for publication June 18, 1941 

From the Metabolism Climes and the Surgical Services of The Mount Sinai Hospital, 
New York City 
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Anorexia continued throughout tins period and he lost an additional 20 pounds m 
^\ eight During the week immediately preceding this admission, he had had severe 
cramp-like abdominal pain and frequent, repeated vomiting He presented the classi- 
cal picture of subacute intestinal obstruction A barium enema again revealed an 
obstructing lesion in the proximal portion of the transverse colon He was treated 
preoperatively with a continuous intravenous infusion of 5 'per cent glucose in saline 
and an indwelling Levine tube Four days later, under general anestliesia, a partial 
colectomj witli removal of a malignant tumor was performed and a temporary colos- 
tom) was established The continuous intravenous infusion was maintained for five 
dajs postoperative!} Not until one week after operation w'as the patient started on a 
low' residue diet 

The nurses’ records at tins time, one w'eek after operation, made note of tlie 
patient’s complaint of a sore, burning moutli In spite of frequently repeated, pains- 
taking oral lugiene, he still complained of tlie pain in the mouth This rapidly be- 
came w'orse to the point tliat any attempt at eating or drinking resulted in such marked 
exacerbation of the discomfort that tlie patient literally w'ent on a hunger strike His 
mental state clianged so that he w'as uncooperative, disoriented and confused The 
dental department saw' him at this time and noted "poor oral hygiene, distributed 
over the mucosa of the lips, cheeks, vestibule, hard palate, fauces and gingiva are flat, 
light tan-colored serpiginous patches with a red border ’’ He w'as treated locally with 
gentian violet, but the lesions still progressed Tw'o days later, when seen by us, 
there w'ere in addition, ulcers and bullae on the oral mucous membrane The tongue 
was moderately smooth, but not fiery red The gums w'ere heaped up, edematous and 
reddish-purple in color He complained bitterly of burning of the mouth and refused 
w'ater almost as one w'lth hydrophobia 

Because of the relativdy slight involvement of the tongue, he was started on ribo- 
flavin concentrate, equi\ alent to 10 mg , three times a day After 24 hours there was 
still extension of the lesion Therefore, he was further treated with 300 mg of nico- 
tinic acid intra\enously, administered in three divided doses each day There im- 
mediately ensued a most dramatic change Overnight there was a marked decrease 
in his S}mptoms and he began to eat His mental state cleared rapidly Objectively, 
within 24 hours, tlie angry, gray slough overlying the ulcers cleared considerably 
Within five days the lesions had entirely disappeared His appetite improved con- 
siderably WiAin two weeks, he had recuperated sufficiently to permit the surgeons 
to proceed w'ltli closure of the colostomy During the second operative period vitamin 
tlierapy was maintained There w'as no recurrence of the lesion 

The history, the preliminary chain of events, tlie nature of the lesions, the mental 
si'mptoms, and the clear-cut rapid complete response to the administration of specific 
vitamin therapy support tlie diagnosis of a vitamin B complex deficiency, predominantly 
of niacin 
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HYPERGLYCEMIA AND GLYCOSURIA AS MEANS OF CON- 
TROLLING PROTAMINE ZINC INSULIN ADMINIS- 
TRATION IN DIABETES 

Before insulin was discovered dietary restriction and control constituted 
the only therapeutic procedures which materially affected the course of dia- 
betes As a guide to the effectiveness of treatment, hyperglycemia and the 
attendant glycosuria were universally employed Control of the glycosuria 
was followed by improvement, whereas failure to accomplish this meant 
active and progressive disease Naunyn (1906) was among the first to 
formulate this observation precisely “In many cases of diabetes gly- 
cosuria shows a decided tendency to progress But in the majority of 
cases the progressiveness of the glycosuria is only the expression of the bad 
influence which the glycosuria itself exerts on the tolerance the glyco- 
suria should be abolished on account of the favorable influence which the 
aglycosunc condition has on tolerance ” It is not sufficient “to maintain the 
patient for a long time in an endurable condition of life treatment in- 
cludes a broader, more definite purpose, namely to strengthen (to improve) a 
disturbed function or at least to stop its further deterioration (the progres- 
sive development of the disease) “ ^ Many confirmatory observations have 
been made in experimentally produced diabetes in animals It was but 
natural to conclude that, since hyperglycemia and glycosuria are signs of ill 
omen, they are presumably in themselves directly injurious 

The introduction of soluble insulin increased enormously the effective- 
ness of treatment For the more severe types of the disease, however, it can 
not be said to have simplified treatment as much as might be desired Aboli- 
tion of glycosuria and control of hyperglycemia have been the criteria of 
successful management, and in order to accomplish this it is often necessary 
to distribute the food with painstaking care and administer three or four 
doses of insulin a day 

The introduction of the relatively insoluble and slowly absorbed protamine 
zinc insulin promised to simplify procedures greatly As the effect of a 
single dose, if not too small, is maintained in some degree for 24 hours oi 
more, it became possible, theoretically at least, to administer the entire daily 
lequirement in a single early morning dose Although this has proved 
highly satisfactory in the mild cases, in the more severe cases it is often dif- 
ficult or impossible to abolish glycosuria without incurring severe insulin 
reactions This has been combated by redistribution of the diet, but often 
an extra morning dose of soluble insulin, or even two or three such doses are 
required if the usual criteria for adequate control are to be fully met Such 

^As translated by Joslin, E P The campaign against diabetes (correspondence), Jr 
’ Am Med Assoc., 1942, cxx, 860 
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difficulties have led some clinicians to feel that adequate control of severe 
cases with protamine insulin alone is impracticable if not impossible 

As insulin reactions are much more disturbing and probably more 
dangerous than a moderate glycosuria, inevitably some patients were main- 
tained on a regime whicli resulted in the excretion of substantial amounts of 
glucose This was found not to be followed by any immediate obvious in- 
jury Even as meticulous and conservative a clinician as Joslin- regarded 
control as adequate if the patient was otherwise in satisfactory condition and 
if the glucose excreted did not exceed 10 per cent of the carbohydrate intake 
Others have been mucli more daring Thus Tolstoi and Weber ® reported 
careful metabolic studies on two patients with severe diabetes who were 
maintained on an adequate diet and given one daily dose of protamine zinc 
insulin which just failed to cause h 3 'poglycemic reactions These patients 
felt well, were in nitrogen equilibrium and showed only trivial fluctuations in 
weight in spite of constant heavy glycosuria These observers^ later re- 
ported a study of 84 cases followed for one 3 'ear m the out patient department 
and treated in a similar manner with no special effort to keep the urine free 
from sugar Of these, 27 patients excreted glucose persistently and in large 
amounts Nevertheless they continued at work, with four exceptions main- 
tained or increased their weight, were free from symptoms and were be- 
lieved to be as free from infections as the group whose urine was sub- 
stantially sugar free The authors concluded that glucose must have been 
utilized 111 quantities adequate for their needs, and that the important factor 
in treatment “is not how much sugar is excreted, but how much is utilized ” 
They therefore suggested as criteria of satisfactory treatment, maintenance 
of weight, absence of ketosis, freedom from the usual symptoms of diabetes 
and avoidance of hjqioglycemic reactions Under such circumstances they 
believe glycosuria and hyperglycemia are immaterial and may be even ad- 
vantageous in as far as the latter protects from hypoglycemic insulin 
reactions 

Partly in answer to criticisms of tins procedure by Joslin® and others, 
in a recent number of tlie Annals of Internal Medicine Tolstoi, Almy 
and Toscani ® again have reported a metabolic study of a man with severe 
diabetes treated successfully by tins method, according to tlieir standards 
Although the patient constantly excreted large amounts of glucose over the 
six weeks’ period, he was in positive nitrogen balance, maintained weight 

2 Joslin, E P Diabetes and protamine insulin, Mil Surg, 1938, Ixxxii, 1 

2 Tolstoi, E , and Weber, F C , Jr Protamine zinc insulin a metabolic study Treat- 
ment m two severe cases of diabetes with equally and unequally divided diets, with comments 
on criteria for treatment, Arch Int Med., 1939, bav, 91-104 

■* Tolstoi, E , and Weber, F C , Jr Protamine zinc insulin a clinical study Report 
of a group of diabetic patients m whose cases glycosuria was disregarded for one year. Arch 
Int Med, 1940, Kvi, 67S-678 

® Joslin, E P Treatment of diabetes (correspondence), Jr Am Med Assoc., 1940, cxv, 
1038-1039 

« Tolstoi, E, Almy, T P, and Toscani, V Treatment of diabetes mellitus with 
protamine insulm is a persistent glycosuria harmful^ A metabolic study of a severe case, 
Ann Int Med , 1942, xvi, 893-903 
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and was free from symptoms Previous attempts to control the glyco- 
suria by multiple doses of soluble insulin had not given as satisfactory clinical 
results In spite of marked glycosuria over a period of three years, this 
patient is reported to have shown no special susceptibility to infection, no 
impairment of renal function and no demonstrable increase m athero- 
sclerosis They reaffirm their belief that glycosuria is harmless if adequate 
utilization of carbohydrate is secured (by the use of protamine zinc insulin) 
These views have been severely criticized, largely on the ground that 
hyperglycemia is directly harmful in itself It has been regarded as a direct 
stimulus to insulin secretion, and overstimulation of a diseased organ may 
be expected to damage it still further Hyperglycemia is also generally 
blamed for the susceptibility to infection and the tendency to atherosclerotic 
changes so characteristic of uncontrolled diabetes, although there is no real 
proof that they are simply a direct result of hyperglycemia 

The formerly held concept that the primary fault in diabetes is loss of the 
ability to utilize carbohydrate and that insulin acts simply by bringing about 
better utilization is not an adequate explanation of the metabolic disturbances 
in this disease Perhaps equally important are the inability to store carbo- 
hydrate as glycogen, and the tendency to excessive gluconeogenesis from 
protein These disturbances are also controlled by insulin Furtliermore 
the completely diabetic animal retains the capacity to utilize significant 
amounts of carbohydrate, provided tliere is an extreme degree of hyper- 
glycemia or great undernutrition Neither is the height of the blood sugar a 
reliable indication of the degree to which glucose is utilized Thus Bridge 
and Winter ^ have shown that in patients und6r treatment, fluctuations in tlie 
blood sugar from 100 to 300 mg per cent in the course of the day are not 
accompanied by corresponding or significant changes in the respiratory 
quotient It seems clear that hyperglycemia can not be accepted as the sole 
criterion of adequate control and is probably not the most important single 
criterion 

Although it is difficult to determme directly the harm caused by hyper- 
glycemia itself in human diabetes, there is highly suggestive evidence in 
animal experiments that hyperglycemia is harmful in itself In the dog and 
111 the partially depancreatized cat, as shown for example by Lukens and 
Dohan,® repeated injections of anterior pituitary extract can produce a 
permanent and progressive diabetes associated witli histological changes in 
the islands of Langerhans If, however, insulin was administered, or if the 
cats were fasting or if they were on a high fat, low protein diet, permanent 
diabetes would not develop Furthermore, if treatment of the established 
diabetes was started early before irreversible changes in the islands had 
occurred, either by the administration of insulin or by a reduction of the meat 
m the diet, the disease could be arrested and the islands recover normal struc- 

7 Bridge, E M , and Winter, E A Diabetes, insulin action and the respiratory quotient, 
Bull Johns Hopkins Hosp , 1939, Ixiv, 257 

8 Lukens, F D W, and Dohan, F C Pituitary diabetes in the cat, recovery follow- 
ing insulm or dietary treatment, Endocrinology, 1942, xxx, 175-202 
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ture, and a full diet could be resumed later without recurrence of the diabetes 
In general, diabetes with injury to the islands developed only under conditions 
whicli caused a persistent hyperglycemia, and it was arrested by procedures 
whicli abolished hj'pergl) cemia It was even possible to cure the diabetes 
by lowering tlie blood sugar witli phlorhizin, which as far as is known lowers 
blood sugar solely by increasing glycosuria Although alternative explana- 
tions of the effect of diet on tins experimental diabetes can be offered, the 
weight of evidence against h}^erglycemia seems strong These observations 
indicating the direct harmfulness of hyperglycemia in animals, however, can 
not be applied to man witliout further study 

As far as the general management of human diabetes is concerned, in 
the light.of present knowledge it would not seem prudent to disregard hyper- 
glycemia and glycosuria This would encourage carelessness m treatment 
and possibly lead to the injury of many patients In patients who are re- 
ceiving protamine zinc insulin, a moderate degree of glycosuria appears to be 
harmless For tlie present, however, a real effort should be made to avoid 
persistent and marked glycosuria How marked a degree of glycosuria can 
safely be disregarded and how far the effort to control it should be carried are 
the questions at issue, and at present no final answer to them can be given It 
would seem that the effort should at least include careful control and, if neces- 
sary, redistribution of the diet and one supplementary morning dose of 
soluble insulin In tlie relatively small group of patients of whom control is 
difficult, it may well be better to disregard glycosui la, if conditions are other- 
wise satisfactory, ratlier tlian risk hypoglycemic reactions or insist upon a 
complicated and burdensome legime which interferes with their normal ac- 
tivities Tolstoi has shown that patients can be so maintained in a state of 
comfort and efficiency and with no injury obvious, at least during a three 
or four years’ obser^^ation period Until it has been demonstrated tliat 
hyperglycemia can be endured without injury^ over a much longer period, 
however, it would be unwise to encourage disregarding it m the routine 
treatment of diabetes 
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Introduction to Physical Biocheimstiy By J M Johlin, PhD, D Sc 231 pages, 
24X16 5 cm Paul B Hoeber, Inc. New Yotk 1941 Price, ^$2 75 

According to tlie author mudi of the material in the book under i eview has been 
piesented to his students of biochemistry, as a preliminary suivey of some of the 
fundamental facts which tliey must know for a better understanding of various 
biological phenomena and of laboratory procedures The introduction includes a short 
chaptei on the functions and composition of blood Then follow concise but ade- 
quate chapters on the physical and chemical properties of watei, hemoglobin, the gas 
laws, the colligative properties of solutions, die characteristics of the colloidal state of 
matter, chemical equilibrium and the law of mass action, buffer systems, the piop- 
erties of indicators, oxidation-reduction potentials, the respirator) functions of 
blood, the acid-base balance of the blood, and, finally, a chapter on oxidation-reduction 
systems In addition a chapter on logaiithms has been added This book should 
prove valuable to the student or clinician who desires an increased knowledge of these 
subjects ' 
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BOOKS RECEIVED 

Books received during November are acknowledged in the following section 
As far as practicable, tliose of special interest will be selected for review later, but it 
IS not possible to discuss all of them 

Cancel of the Uterus By Elizabeth Hurbon, C B E , M D 188 pages , 22 X 14 5 
cm 1942 Oxford University Press, New York Price, $5 00 
Practical Suivey of Chcimstiy and Metabolism of the Skin By Morris Markowitz, 
MD 196 pages, 20 5 X 13 5 cm 1942 The Blakiston Company, Philadelphia 
Price, $3 50 

Fundamentals of Psycluatiy By Edward A Strecker, M D , Sc D , F A C P 201 
pages, 19 5X13 cm 1942 J B Lippincott Company, Philadelphia Pi ice,' 
$3 00 

Love Against Hate By Karl Menninger, MD 311 pages, 22X15 cm 1942 
Harcourt, Brace and Company, New York Price, $3 50 
Biological Symposia, Vol IX Sex Hormones Edited by F C Koch and Philip E 
Smith 146 pages , 25 X 17 5 cm 1942 The Jaques Cattell Press, Lancaster, 
Pennsylvania Price, $2 50 

Public Health and Preventive Medicine 2 volumes B) Morton C Kahn, M A , 
Ph D , D Sc 534 pages, 22 X 14 cm (each volume) 1942 Oxford Umveisity 
Press, New York Price, $4 00 the set 

Diseases of the Gastro-Intestinal Tiact By Asher Winkelstein, MD, BS 195 
pages, 22 X 14 cm 1942 Oxford University Press, New York Price, $2 00 
Urology By William H Mencher, AB,MD,FACS 204 pages , 22 X 14 cm 
1942 Oxford University Press, New York Price, $2 00 
Gynecologic Surgery By Morris A Goldberger, MD, FACS 164 pages, 
22 X 14 cm 1942 Oxford Umversit) Press, New York Price, $2 00 


116 



COLLEGE NEWS NOTES 

Additional A C P Members in the Armed Forces s 

In preMous issues of this journal, the names of 1,065 members of the College 
serving in the armed forces of their country were recorded Herewith are reported 
the names of 57 additional members bringing the grand total to 1,122 


F Dennette Adams 

William A Lange 

Ruel L Alden 

Clarence W LeDoux 

Samuel S Altshuler 

John E Manley 

Benj'amin M Baker, Jr 

John B McKee 

Raymond L Barrett 

James H McNeill 

Carl B Beeman 

Edgar M McPeak 

James B Berardi 

Ferrall H Moore 

Gerald Blankfort 

Harold W Palmer 

Charles M Carav ati 

Martin Patmos 

Julius Chasnoff 

Richard 0 Pfaff 

John B D’Albora 

Russell C Pigford 

George P Denny 

Milton M Portis 

Richard D Ev'ans 

H William Pnmakoff 

Milton B Filberbaum 

Clark P Pritchett 

Ralph L Fitts 

Norman Reider 

Paul D Foster 

Howard A Rusk 

Aime N Fregeau 

John B Schwedel 

Franklin W Fry 

John W Shadle 

Irving Greenfield 

Emil M Shebesta 

T Haynes Harvill 

Ralph E Swope 

Kendall B Holmes 

Milo K Tedstrom 

John A Hookey, Sr 

Martin V B Teem 

Sidney W Jennes 

Edward G Thorp 

James P Jordan 

T Lloyd Tyson 

Roger H Keane 

Lee D van Antwerp 

Bruce D Kenamore 

Norton W Voorhies 

*Edwin P Kolb 

Joseph O Weilbaecher, Jr 

Samuel I Kooperstein 

Louis A M Krause 

UdoJ Wile 


Schedule of Examinations by Certifying Boards 
The following Boards have announced schedules of tlieir examinations as follows 


Amer/can Board of Internal Medi- 
cine 

William A Werrell, M D , Assistant 
Secretary 

1301 University Ave 
Madison, Wis 

American Board of Dermatology and 
Syphilology 

C Guy Lane, M D , Secretary 
416 Marlboro St 
Boston, Mass 

* Retired to inactive dutj 


Written Eraminations Will be given in 
various cities and at a number of 
Army and Naval stations, February 
15, 1943 

Oral Exavunations Dates and place will 
be announced later 

Written Examinations Will be given in 
various centers during October, 1943 

Oial Evaminations Philadelphia, Pa, 
December 3-4, 1943 
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A.MERICAN Board or Pathology 

F W Hartman, M D , Secretary 
Henry Ford Hospital 
Detroit, Mich 

American Board of Pediatrics 
C A Aldrich, M D , Secretary 
707 Fullerton Ave 
Chicago, 111 


American Board of Psychiatry and 
Neurology 

Walter Freeman, M D , Secretary 
1028 Connecticut Ave , N W 
Washington, D C 
American Board of Radiology 
B R Kirklm, M D , Secretaiy 
Mayo Clinic 
Rochester, Minn 


Written and Oial Examinations Spring, 
1943, probabl}' m connection with 
the meeting of the American Asso- 
ciation of Pathologists and Bacteriol- 
ogists, Chicago, 111 , April 1-2, 1943 
Wniten E^amwattons Will be given in 
various centers, February 12, 1943 
Oial ExainmaHons St Louis, Mo, 
March 27-28, 1943 (closed) , New 
York, N Y, April 24-25, 1943 
(closed) 

Oial Exanmiattons Detroit, Mich , April, 
1943, in advance of the meeting of 
the American Psycliiatnc Associa- 
tion Applications must be filed be- 
fore March 1, 1943 

Oial Examinahoiis Spring and Fall, 
1943, dates and place yet to be an- 
nounced 


Gifts to the Coilege Library 

We gratefully acknowledge receipt of die following gifts to the College Library 
of Publications by Members 

Books 

James E Ash, F A C P , Colonel, (MC), U S Army — “Atlas of Dental and Oral 
Pathology,” “Atlas of Ophdialmic Pathology” and “Atlas of Otolaryngic 
Pathology” , 

Dr Harry R Litchfield, F A C P , Brooklyn, N Y —“Therapeutics of Infancy and 
Childhood,” Vols II and III , 

Dr Malcolm T MacEachern, F A C P , Chicago, 111 —“Hospital Organization and 
Management” and “Manual on Obstetric Practice in Hospitals”, 

Dr Francis M Pottenger, Jr, FA CP, Monrovia, Calif —“History of Randleich 
Farm” ® 


Repi lilts 

J Edward Berk, F A C P , Captain, (MC), U S Army— 1 reprint, 

Dr Nathan Blumberg, F A C P , Philadelphia, Pa ,— 2 reprints , 

Dr Verne S Caviness, F A C P , Raleigh, N C —2 reprints , 

Dr Nathan W Chaikin (Associate), New York, N Y — 1 reprint. 

Dr William Dameshek, F A C P , Boston, Mass — 1 reprint. 

Dr Janies M Flynn, F A C P , Rochester, NY — 1 reprint , 

Dr Hugh Jeter, F A C P , Oklahoma City, Okla — 1 reprint , 

Dr Ridiard D Kepner, F A C P , Honolulu, T H —2 reprints , 

Dr Harry D Leinoff (Associate), New York, N Y — 2 reprints. 

Dr William H Marshall, FACP, Flinty Mich — 1 reprint, 

Horace P Marvin, FACP, Lieutenant Colonel, (MC), U S Army — 1 leprint 
Robert B Radi, FACP, Major, (MC), U S. Army — 1 reprint, ’ 

Dr Harry B Thomas, FACP, York, Pa — 1 reprint, 

Dr Howard Wakefield, FACP., Chicago, 111 — 1 reprint , 

Leon H Warren (Associate), Major, (MC), U S Army— 3 reprints. 
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Dr William A Winn (Associate), Sprmgville, Calif — 2 reprints, 

Dr Edwin E Ziegler, FACE, Bethlehem, Pa — 1 reprint 

Sanford W French, FA CP, Colonel, (MC), U S Army, has donated a pub- 
lication entitled “Report on Allergy Clinics in Fourtli Service Command, from April 1 
to October 1, 1942” to the College Library This report was prepared under the 
direction of Colonel French 

Dr George R Herrmann, F A C P , Galveston, Tex , has donated a bound volume 
of reprints entitled “The Publications of George R Herrmann, M D , and Associates, 
1928-1938 ” to our Library 


Present A C P Officers, Regents and Governors Will Serve During War 

Inasmuch as the By-laws of the American College of Physicians provide that all 
Officers, Regents and Governors (except in the case of vacancies due to death or 
resignation) shall be elected by tlie Fellow's and Masters of the College at an Annual 
Business Meeting, and since the Annual Sessions have been cancelled for the duration 
of the W'ar and it becomes, therefore, impractical and next to impossible to hold an 
Annual Business Meeting of the members, it is apparent that tlie present Officers, 
Regents and Governors must continue to serve until the provisions of the By-laws may 
be fulfilled 


Announcement was received on December 11, 1942, that Dr Hugh J Morgan, 
F A C P , Regent of the College, had been promoted from Colonel to Brigadier Gen- 
eral in the Medical Corps of the U S Army, and is attached to the Office of tlie 
Surgeon General in Washington, D C 


Dr Clifford W Mack, F A C P , Livermore, Calif , has been elected President 
of the Alameda County Medical Association 


Dr Edw'in E Ziegler, F A C P , Bethlehem, Pa , has resigned from the U S 
Public Healtli Service and has assumed the duties of Patholog^ist at St Luke’s Hos- 
pital, Bethlehem 


Dr Herbert T Kelly, F A C P , Philadelphia, Pa , spoke on “Medical Aspects of 
Nutrition” at a meeting of the Berks County (Pa ) Medical Society, Reading, Novem- 
ber 10, 1942 


Dr Paul F Whitaker, F A C P , Kinston, N C , has resumed a limited consult- 
ing practice in Kinston w ith offices in tlie Memorial General Hospital 


At a recent meeting of tlie Mississippi Valley Medical Editors’ Association, Dr 
Harold Swanberg, F A C P , Quincy, 111 , was reelected Secretary and Dr George B 
Lake (Associate) , Waukegan, 111 , was named a member of the Executive Committee 


The lOtli Annual Assembly of tlie Omaha Mid-West Clinical Society was held in 
Omaha, Nebr , on October 26-30, 1942 This meeting consisted of general assemblies, 
clinics, lectures and scientific and technical exhibits Among the distinguished guests 
at this meeting w'ere 
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Dr Russell L Haden, F A C P , Cleveland, Ohio — “Leukemia,” "Undulant Fever” , 
Dr. Herman H Riecker, F A C P , Ann Arbor, Mich — “The Clinical Anticipa- 
tion of Disease,” “Essential Hypertension”, 

Dr Francis E Senear, F A C P , Chicago, 111 — “Fungous Infections of the Skin,” 
“New Drugs Used in Dermatology”, 

Dr^ Elmer L Sevrmghaus, FA CP, Madison, Wis — “Diagnostic and Thera- 
peutic Problems of the Menopause,” “Use of Pituitary and Ovarian Therapy, 
Disturbances of Menstrual Rhythm and Fertility” , 

Dr. Irvine H Page (Associate), Indianapolis, Ind — “Background for Modern 
Concepts of the Experimental Treatment of Hypertension,” “Medical and 
Surgical Management of Hypertension ” 

Among the local Fellows of the College who participated in the program were 

Dr Lynn T Hall, F A C P — “The Present Status of Liver Tests” , 

Dr Maurice C Howard, F A C P — ^“Management of Gastric Hemorrhage” ; 

Dr Ernest Kelley, F A C P — “Electric Shock m the Treatment of Psychoses” , 

Dr Ernest L MacQuiddy, F A C P — “Oral Therapy in Hay Fever : A Review of 
Results in 1941 and 1942”, 

Dr Frederick W Niehaus, F A C P — “Chest Pains Simulating an Anginal 
Syndrome” , 

Dr Abraham S Rubnitz, F A C P — “Myocardial Changes Following Coronary 
Thrombosis” , 

Dr Adolph Sachs, F A C P — “Renal Hypertension” , 

Dr Warren Thompson, F A C P — “Hypothyroidism” , 

Dr Edmond M Walsh, F A C P — “Management of Difficult Diabetics” , 

Dr Harrison A Wigton, F A C P — “Intracranial Hemorrhage ” 

Among the Omaha members of the College who presented scientific exhibits 
were 

Dr M William Barry, F A C P , and Dr Ben Slutzky (Associate) — “Carotid 
Sinus Syndrome” , 

Dr F Lowell Dunn, F A C P — “Cathode Ray Visualization of Lung and Heart 
Sounds” , 

Dr Adolph Sachs, F A C P , and Dr Ben Slutzky (Associate) — ^“The Electro- 
cardiophonograph — Heart Sounds” , 

Dr Albert F Tyler, F A C P — “Radiation Therapy of the Breast,” “Diseases of 
the Lungs and Mediastinum m Childhood” 

Dr Russell L Haden conducted a dmic on “Menopausal Arthralgia, Infectious 
Arthritis, Gout Complicated by Hypertrophic Arthritis,” Dr Francis E Senear, a 
clinic on “Dermatology,” and Di Elmer L Sevrmghaus, a clinic on “Postpartum 
Obesity with Menorrhagia and Sterility, Excessive Obesity with Metrorrhagia, 
Obesity with Hypomenorrhea and Premenstrual Tension ” 


Dr W Warner Watkins, F ACP, Phoenix, Aiiz, has lesigned as Secretary of 
the Arizona State Medical Association and Dr Frank J Milloy, F A C P , Phoenix, 
has been named as his successor 


On November 23, 1942, Dr Italo F. Volini, F A C P , Chicago, III , addressed 
the Chicago Society of Internal Medicine Dr Volini spoke on “Studies on Mer- 
curial Diuresis* Sudden Death Following Intravenous Injection, Report of Three 
Cases with Electrocardiographic Studies ” 
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On the occasion of his seventieth hirdiday. Dr Emanuel Libman, F A C P , New 
York, N Y , was honored at a dinner at the Waldorf-Astoria, October 31, 1942 The 
dinner honoring Dr Libman was sponsored by the American Friends of the Hebrew 
Universitj and the American Jewish Physicians Committee The speakers in- 
cluded Dr Joseph H Pratt, F A C P , Boston, Mass , and Leonard G Rowntree, 
FACP, Colonel, (MC), U S Army- 


Dr John B Younuns, FACP, Nashville, Tenn, Dr Udo J Wile, FACP, 
U S Public Health Senuce, and Dr Reginald Fitz, FACP, Boston, Mass , were 
among those who conducted a postgraduate refresher course sponsored by the Alumni 
Association of the Medical College of the State of South Carolina in Charleston, 
November 4-5, 1942 

Dr Howard T Karsner, FACP, Cleveland, Ohio, spoke on “Aortic Stenosis” 
at tlie Founders’ Day Banquet of the Association 


Dr Louis N Katz, FACP, Qii6ago, 111 , will conduct a course m “Electro- 
cardiographic Interpretation” at the Michael Reese Hospital, Chicago, beginning Feb- 
ruary 17, 1943 The class w'lll mefct once each week for a period of tw’elve weeks 


Dr Herbert R Edw'ards, FACP, New' York, N Y, David Ulmai, FACP, 
Lieutenant Commander, (MC), U S Navy, and Dr Edgar Mayer, FACP, New 
York, N Y, w’ere among those W'ho conducted a dinical session on “Chronic Pul- 
monary Diseases” sponsored by the Tuberculosis Sanatorium Conference of Metro- 
politan New York, December 9, 1942 


Dr Iivine H Page (.Associate), Indianapolis, Ind, gave the Walter L Niles 
Memorial Lecture sponsored by Nu Sigma Nu at Cornell University Medical College, 
October 20, 1942 Dr Page spoke on "The Modern Concept of Hypertension ” 


Dr Osw'ald F Hedley, F A C P , U S Public Health Service, Bethesda, Md , 
discussed “The Cardiac in Industry ” at a meeting of die New' York Heart Association, 
December 1, 1942 


Ursinus College Collegeville, Pa , has named its new science building the “Pf abler 
Hall of Science” in honor of Dr George E Pfahler, FACP, Philadelphia, Pa Dr 
Pfahler has been a member of the Board of Directors of Ursinus College since 1935 
and has been Professor of Radiology at die University of Pennsylvania School of 
Medicine, Philadelphia, since 1916 


On October 30, 1942, Dr Byrl R Kirklin, FACP, Rochester, Minn , spoke on 
“The Value of die Roentgen Rays to Diagnosis as It Pertains to the Physician Doing 
General Work” at a medical conference sponsored by the Medical Replacement Train- 
ing Center at Camp Barkeley, Tex 


Dr Frederic M Hanes, FACP, Florence McAlister Professor ot iledicme at 
Duke University' College of Medicine, Durham, N C , w'as recendy appointed Director 
of die Durham Emergency' Base Hospital Unit, which has been established for the 
protection of the civilian population during die wai. 
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The Fifth District Medical Societ)' of Georgia held a semiannual meeting in 
Atlanta, October 19, 1942 Among the speakers were 

Donald T Chamberlin (Associate), Major, (MC), U S Army, — "Functional 
Digestive Diseases as Encountered at the Lawson General Hospital” , 

Walter M Bartlett, FA CP, Major, (MC), U S. Army, — “Thiee Thousand 
Homs of Cardiovasculai Diseases in a General Hospital ” 


Di Lawi ence Reynolds, F A C P , Detroit, Mich , delivered the second Henry K 
Pancoast Memoiial Lecture before tlie Philadelphia Roentgen Ray Society and the 
Philadelphia College of Physicians on November 5, 1942 Dr Reynolds spoke on 
"Newel Investigations of Radiation Effects and Their Clinical Application ” 


At the recent fall meeting of the Society for the Study of Asthma and Allied Con- 
ditions in New York, N Y , Dr John A Kolmer, F A C P , Philadelphia, Pa , spoke on 
"Biotherapy and Chemotherapy of the Respiiatory Tract Diseases,” Di Milton B 
Cohen, F A C P , Qeveland, Ohio, on “Preliminary Report on the Fractionation of 
Ragweed Pollen and Immunological Studies with These Fractions,” and Dr Abner M 
Fuclis (Associate), New York, N Y, on “The Treatment of Hay Fever witli Gelatin 
Pollen Extracts” 


At the annual session of tlie Association of American Medical Colleges held in 
Louisville, Ky , October 28, 1942, Dr Waller S Leathers, F A C P , Nashville, Tenn , 
was installed as President and Di John Walkei Moore, FA CP, Louisville, was 
chosen Vice President ’ 


The 28th Annual Meeting of the Radiological Society of North America was held 
in Chicago, 111 , November 30-December 4, 1942 Among the speakers were 

Dr Benjamin H Orndoff, F A C P , Chicago, “Roentgen Casti ation for Ma- 
lignant and Nonmalignant Diseases”, 

Dr Albert Soiland, FA CP, Los Angeles, Calif —"Plastic Induiation of the 
Penis 


The Royal College of Physicians in Edinburgh has awarded its Cullen Prize to 
r Professor of Medicine at Stanford University School 

of Medicine, San Francisco, Calif , for "the greatest benefit done to practical medicine 

in the last four years The research work of Dr Addis included extensive study on 
the kidney ^ 


Dr Andrew ^ Ivy, FA CP who was recently appointed Chief Scientific Di- 
rector of the new U S Naval Medical Research Institute in Bethesda, Md delivered 
the fourteenth annual William T Belfield Memorial Lecture at a meetine of the 
Chicago Urological Society, November 19, 1942 The subject of Dr Ws Sure w^ 

PJ^ysiology of the Urinary Bladder, with Special Reference^to Its Nerve 
Supply 


At the twenty-seventh Annual Dinner of the Institute of Medicine of Chicago 
December 2, 1942 Dr James B Herrick, MACP, was honored for h,s rnaS 
of science to the Institute Dr Herrick was one of the founders of the Institute ol 
Medicine During 1925 he served as President of the Institute and he has been an 
active member of the Board of Governors since 1915 



coiLEGi: xrws Noins 


123 


The New York Academj of Methane and the New York Heart Association are 
cooperatingr m a senes of lectures on “Cardio\ascular Diseases” Among: those who 
wall participate in these lectures are 

January 27,1*543 — Dr Edwin P Ma\nard. Ji FACP.Brookhn N Y — 'The 
Management of Cardio\asatlar Sxphihs’ . 

March 24 1943 — IrMiig S Wright, FACP. Lieutenant Colonel, (,MC), U S 
Anm — “The Management of Penpheial Ya'stular Disease': 

April 28, 1943 — ^Dr. Currier ilcEwen. FACP. New Yoik, N Y — ‘The M.m- 
agemeiit of Rheumatic Feaer", 

:May 26, 1943— Dr Arthui C De Giaff. F \CP. New Yoik, N Y— “llie 
^lanagemait of Cardiac Arrluthmias ' 


Dr Israel DaMdsohn, FACP, Giicago, III, has been named Editoi-in-Chief 
of the American Jounial of Clinical PatholoiiN 


Dr Victor F Cullen. FACP. State Sanatorium. Md , has been elected Pi evi- 
dent of the Southcni Tuberculosis Confeience 


At the annual meeting of the Cential Society for Clinical Rese.iich held in Chi- 
cago, 111 , November 6-7, 1942, Dr John Walker Moore, FACP, Louisville, Kj . 
was elected President Dr Cecil J Watson, FACP, Minneapolis. !Minn , was 
named Vice Piesident and Dr Carl V Moore, FACP, St Loins, Mo, Sccictan- 
Treasurer 


The Dallas Soutlicin Clinical Society has cancelled its 1943 Spiing Clinical Con- 
ference because of the nation.d emergency 


Dr Robert U P-ittersoii, FACP, at one time Suigcoii Gencial of the U S 
Army, and for the last several years Dean of the University of Oklahoma School of 
Medicine, has recently accepted the Dcanship of the Uinvcisitv of Maiyland School 
of ^ledicine, Baltimore 


Dr EmviN G Bannick ArpoiNTin Acting Govrimou rou Washington 

The Executive Committee of the Board of Regents of the College iccentlv ap- 
pointed Dr Edwin G Bannick, FACP, Medical and Dental Bldg , Seattle, Wash , 
Acting Goveinor for the State of Washington, dining the .ibscncc of Di Chailcs !•' 
Watts, who IS saving as Coinmandei in the Medical Corps of the U S N.tvv on dnt\ 
in the Pacific 


Regional Meeting and "Posigraduati Nigihs" Hi id in Chicago Aria 

The American College of Physicians conducted "Postgiadnatc Nights” progt.iin*', 
Noveinbei 19-20, and held a Regional Meeting, including the States of Illinois, Indi- 
ana, Iowa, Michigan and Wisconsin, at the Diake Hotel, Chicago, on Noveinbei 21 
At the "Postgi aduate Nights” meeting at Camp Giant, 111 , tlicic weic in .'ittend.niice 
somewhat over two hundred Medical OlTicers of the Army, with a few' Medical Olli- 
cers in attendance fiom the Navy At the progr.am at the Grciit L.ikcs Naval Hos- 
pital approximately tw'o himdied Medical Officers of the Nnsy and a few Medical 
Officers fiom the Army weie in attendance Both piogiams were recoiled with en- 
tliusiasm and appreciation 
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The Reo'ional Meeting in Chicago wiis Uie fust real attempt to combine several 
States Twenty-five pei cent (25%) of the Fellows and Associates of the College 
located in the States represented ^\ere in attendance An analysis of attendance is as 
follows • 



Master 

Fellows 

Associates 

Guests 

Totai 

Civilian 

Doctors 

Service 

Doctors 

Illinois 

Indiana 

Iowa 

Michigan 

Wisconsin 

Miscellaneous 

District of Columbia 
Georgia 

Kentucky 

Maryland 

Massachusetts 

Minnesota 

Missouri 

Oklahoma 

Pennsylvania 

Ontario, Canada 

1 

1 

60 

10 

8 

19 

10 

1 

1 

1 

1 

1 

1 

24 

2 

1 

12 

5 

89 

2 

6 

4 

1 

1 

1 

1 

1 

174 

14 

9 

37 

19 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

130 

12 

9 

25 

12 

1 

1 

1 

1 

1 

44 

2 

12 

7 

2 

1 

1 

1 

1 


1 

113 

44 

106 

264* 

193 

71 


* If we add to this total at the Regional Meeting approximately four hundred additional 
service physicians who attended the Postgraduate Nights” program, it makes a grand total 
of 664 


The programs were as follows 

Postgtadiiate Nights 
Thursday, November 19, 1942 
OFFICERS CLUB 

Camp Grant, Illinois 

8 00 PM 


Presiding Officei 


John M Willis, MD, FACP 
Brigadier General, M C , U S Army 
Commanding General, Camp Grant 


“Shock ” Warren H Cole, M D , F A C S (by invitation). Professor of Surgery 
and Head of the Department of Surgery, University of Illinois College of Medi- 
cine, Chicago, 111 

“Pre-operative Preparation of Patients ” Robert W Keeton, M D , F A C P Pro- 
fessor of Medicine and Head of the Department of Internal Medicine UnivVrQitJ 
of Illinois College of Medicine, Chicago, 111 ’ 

“Penetrating Injuries of the Chest ” Willard Van Hazel, M D , F A C S (bv in 
vitation). Professor of Surgery, University of Illinois College’of Medicine Chi- 
cago, III 

“Atypical (Virus ?) Pneumonia” Clayton Loosh, MD (by invitation) Assist- 
ant Professor of Medicine, University of Chicago, Chicago, III ’ 
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Friday, No\eniber 20, 1942 
Great L\kes Naval Hospital 

GRU\T LAKES, ILLINOIS 
8 00 PM 

Presiding Office! 

William E Eaton, M D , FACS 
Captain, AI C , U S Na\'y 
Commanding Officer, Great Lakes Naval Hospital 

1 “35 mm Photofluorograpliy as Used m the Navy” Robert E Duncan, MD, 

F A C P (by appointment), Captain, M C , U S Na\Tr, Executive Officer, U S 
Naval Hospital, National Naval Medical Center, Betliesda, Md 

2 “Syphilitic Heart Disease ” James E Paulhn, M D , F A C P , President, Ameri- 

can College of Ph}sicians, President-Elect, American Medical Association, Pro- 
fessor of Clinical Medicine, Emory University School of Medicine, Atlanta, Ga 

3 ‘ Clinical Signs of Nerie Regeneration” Lewis J Pollock, M D (by invitation). 

Professor and Head of tlie Department of Nen'ous and Mental Diseases, North- 
western Universitj Medical School, Chicago, 111 

4 “Recent Ad^'ances in tlie Treatment of Infectious Diseases ” Archibald L Hoyne, 

M D , F A C P , Professor of Pediatrics, University of Chicago , Director and 
Chief of the Department of Contagious Diseases, Cook County Hospital and the 
^lunicipal Contagious Hospital, Chicago, 111 

Regional Meeting 

LeRoy H Sloan, M D , F A C P 
Governoi for Not them Illinois 

Willard O Thompson, M D , F A C P 
Chairman, Piogiam and An aiigements Coinniittc: 

Qiicago 

Saturday, November 21, 1942 
MORNING session — ^9 00 A JI 

“The Treatment of Arterial Hypertension with Ascorbic Acid” Nathan S Davis, 
III, D F A C P , Assistant Professor of Medicine, Northwestern Univ’ersitj' 
Medical School, Chicago, 111 

“Nutritional Problems in War Time ” Clifford J Barborka, M D , F A C P , Assist- 
ant Professor of Medicine, Nortliwestern University Medical School, Chicago, 111 
‘ The Effect of Altitude on Peripheral Circulation ” Carl Johnson, M D (by invuta- 
tion), A Wilson Smitli, !^ID (bj' invitation) and Thomas J Coogan, MD, 
F A C P , St Luke’s Hospital, Chicago, 111 

“Significance of Joint Pains Caused by Sterile Streptococcus Toxin ” Paul S Rhoads, 
M D , F A C P , Associate Professor of Medicine, and Melv in E Afremow , M D 
(by invitation), Northwestern University Medical School and Cook County Hos- 
pital, Chicago, 111 

“^laintaining High Standards of Sledical Practice w ith Decreasing Personnel ’ 
Roscoe L Sensenich, M D F A C P , Board of Trustees, American IMedical As- 
sociation, South Bend, Ind 
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‘‘Acute Neplnitis and the Effect of Sulphonaniides on the Kidney” Francis D 
Murphy, MD, FA CP, Piofessor of Medicine and Head of the Department, 
Marquette Unnersity School of Medicine, Milwaukee, Wis 

"Persistence of Estrogen Induced Sexual Development ” Henry H Turner, M D , 
F A C P , Associate Professor of Medicine, University of Oklahoma School of 
Medicine, Oklahoma City, Okla 

“Army Casualties — Honolulu, December 7, 1941” T Donald McCarthy, M D. (by 
invitation). Major, Medical Corps, U S Army. Camp Grant, 111 

liitet mission 

“Psychoneuroses in War Time” Lloyd H Zieglei, MD (by invitation), Professor 
of Psychiatry, University of Illinois College of Medicine, Director, Milwaukee 
Sanitaiium, Wauwatosa, Wis 

“Bronchoscopic Observations in Atypical Pneumonia” Paul H Hohnger, MD, 
FACS (by invitation). Director, Department of Peroral Endoscopy, St Luke’s 
Hospital, and University of Illinois College of Medicine, Chicago, 111 

“Recent Advances in the Treatment of Contagious Diseases ” Archibald L Hoyne, 
MD, FA CP, Chief, Contagious Disease Depaitment, Cook County Hospital 
and Municipal Contagious Hospital, Chicago, 111 

“Physical Therapy in Civilian Defense ” John S Coulter, M D , F A C S (by in- 
vitation), Regional Medical Officer, 6tli Civilian Defense Region, Chicago, 111 

“Gastro-intestinal Disorders in the Armed Forces ” Ralph C Brown, M D (by in- 
vitation), Piofessor of Medicine, University of Illinois College of Medicine, Chi- 
cago, 111 

“Aspiration Pneumonia” Carl W Apfelbach, MD (by invitation), Professor of 
Pathology, and Ernest E Irons, M D , F A C P , Professor of Medicine, Univer- 
sity of Illinois College of Medicine, Chicago, 111 

AFTERNOON SESSION — 2 00 P M 
Balhoom, Drake Hotel 

‘ Rifles on the Firing Line ” Chailes C Hillman, M D , F A C P , Brigadier General 
Medical Corps, U S Army, Chief of Professional Service Division, Office of the 
Surgeon General, Washington, D C 

“Syphilitic Heart Disease ” James E Paullin, M D , F A C P , Piesident, American 
College of Physicians, President-Elect, American Medical Association, Professor 
of Clinical Medicine, Emory University School of Medicine, Atlanta, Ga 

“Aviation Medicine” Walter M Boothby, MD, FA CP, Chairman, ’ Mayo Aero 
Medical Unit, Rochester, Minn 

“The Problems of the Internist in the Navy ” Robert E Duncan, M D , F A C P 
(by appointment). Captain, Medical Corps, U S Navy, Executive Officer, U S 
Naval Hospital, National Naval Medical Center, Bethesda, Md 

Intel mission 

“Medical Care of A^ lation Personnel ” David N W Gi ant, Brigadiei General An 
Surgeon, Army Air Force, Washington, D C 

“Cardiac Problems in War Time ” Paul D White, D , F A C P , Physician, Mas- 
sachusetts General Hospital, and Lecturer, Harvard Medical School, Boston, 
Mass 

“Shock” Warren H Cole, jM D , F A C S (bj invitation). Professor of Surgeiy 
and Head of the Department Unnersity of Illinois College of Medicine, Chi- 
cago, 111 
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“Present Emergenc} ” Frank V Menwetlier, MD (by appointment), Senior Sur- 
geon, Director, U S Public Health Service, District No 3, Chicago, 111 

The Afternoon Session was followed by a social hour and cocktails in the Gold 
Coast Room of the Drake Hotel, followed by an infoimal dinner, at which Dr LeRoy 
H Sloan acted as Toastmaster Brief addresses w'ere made by Brigadier General 
C C Hillman (MC), U S Army, official envoy from the Office of the Surgeon Gen- 
eral, Brigadier General DaMd N W Grant, Air Surgeon of the U S Army Air 
Force, \Vashington, D C , Captain Robert E Duncan (MC), U S Nav}', official 
einoy of tlie Surgeon General of the Na\'y, Dr Frank V Meriwether, Senior Sur- 
geon, U S Public Health Service, official envoy of the Surgeon General of that 
Ser\ ice , Dr James E Paulhn, Atlanta, Ga , President of the College , Dr Ernest E 
Irons, Chicago, President-Elect of the College, and Brigadier General John M Willis 
(MC), U S Army, Commanding Officer, Camp Grant, *111 Dr Morris Fishbein, 
Editor of the Journal of tlie American Medical Association, made the principal ad- 
dress Among distinguished guests introduced by tlie Toastmaster were Dr Cecil 
M Jack, Decatur, A C P Go\ ernor for southern Illinois , Dr Robert M Moore, In- 
dianapolis, A C P Governor for Indiana , Dr B F Wolverton, Cedar Rapids, A C P 
Governor for Iowa, Colonel Henry R Carstens (MC), U S Army, A C P Governor 
for ^Iichigan , Dr P L Ledw idge, Detroit, A C P Acting Governor for Michigan , 
Dr Elmer L Sevringhaus, Madison, A C P Governor for Wisconsin , Colonel Walter 
B Martin (MC), U S Army, A CP Governor for Virginia, Mr E R Loveland, 
Philadelphia, Executive Secretary of tlie College, Captain Henry L Dollard (MC), 
U S Navy, Commanding, Ninth Naval District, Great Lakes, 111 , Captain William 
E Eaton (MC), U S Navj, Commanding Officer, Great Lakes Naval Hospital, Dr 
Paul D White, Boston, Dr Walter M Boothby, Rochester, Minn , Dr Arthur R 
Elliott, Chicago, former Regent of tlie College, Dr James P Simonds, Acting Presi- 
dent of the Chicago Medical Society, Dr Wilber E Post, President, Chicago Insti- 
tute of Medicine, Dr Charles Phifer, Director, Office of Procurement and Assign- 
ment, Sixth Service Command, Chicago , Dr Roscoe L Sensemch, South Bend, Ind , 
Trustee of tlie American Medical Association, Dr Malcolm T MacEacliern, Chicago, 
Associate Director of the American College of Surgeons , Dr D J Davis, Dean, Uni- 
versity of Illinois College of Medicine, Dr J Roscoe Miller, Dean, Northwestern 
University Medical School, and Dr J G Powders, Acting Dean, Loyola Univ^ersity 
School of iMedicine 


SPECIAL NOTICES 
Office of War Information 
War Production Board 

Additional control ov'er the purchase of laboratory equipment v\as put into effect 
by tlie issuance on December 5, 1942 of Limitation Order L-144, as amended 

The amended order provides that no purchaser of laboratory equipment shall be 
permitted to acquire an item v'alued at more than $50 or any quantity of the same item 
to the value of more than $50, wntliout securing an autliorization for such purchase 
from the Director General for Operations 

Application should be made on Form PD-620 Purchases authorized on the basis 
of this form wull be assigned an AA-4 rating 

“Laboratory equipment” is defined in the order to mean material, instruments, 
appliances, devices, parts thereof, tools and operating supplies for laboratories, or for 
use in connection wnth operations usuallj carried on in laboratories, not including 
second-hand items 
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Tut American Social Hygiene Association, Inc 
1790 Broadway, New York, N Y 

Social Hv'^iene Day will take its battle stations throughout the country as in 
former years, despite the gasoline and rubber restrictions which aie in force this year 
Dr Walter Clarke, Executive Director of the American Social Hygiene Association, 
m announcing the annual observance scheduled for Wednesday, February 3, 1943, 
that this battle on the home front against venereal disease is nationwide and does 
not deoend unon transportation to rally its fighting forces Community meetup wil 
mke^place^ throughout the land, sponsored by local clubs, church groups, and social 

v2r”when tires and gas were not restricted. Social Hygiene Day was ob- 
served by thousands of public meetings, held in communities all over the United States 
n narke exolained He intimated that this number promises to be greatly increased 
in ml for the large meetings, serving metropolitan aieas, will be supplemented by an 

even greater number of local meetings tt * i c* + 

Dr Clarke pointed out tliat in wartime more than ever the United States must 

man its battle stations in every city, town and hamlet, in order to stamp out tlie 
Tnerenl diseases at their source Syphilis and gonorrhea are enemies which threaten 
f vinme They disable our men at the front, but their roots are on the home front 
P'nrthis reason Social Hygiene Day this year will assume a greater significance than 
before It will be obseryed in eyery community, no matter how small it may be, 
hWiscussion of direct action designed to stamp out the two diseases which are as 
e to our armed forces as the bombs of our enemies 
menacmgii 157,146 more new cases of syphilis and 

norrhea among United States soldiers, sailors and marines,” Dr Claike explained, 
“flian there vere wounds in battles Total absences from duty due to this infection 
kept tlie equivalent of 20,600 men out of the fighting for a whole year, men trained for 
their country’s service, men upon whom tlieir country counted for its defense 

“In terms of today’s hard held fronts such a loss would mean the equivalent of 
the personnel required to man five huge aircraft carriers and nine destroyers No 
axis enemy could be more destructive than this enemy whom we must defeat on health 
battle fronts within our own country We do not need to suffei this loss and do not 
need gas and tires to meet that enemy and to destroy him We have the scientific 
weapons to prevent the spread of the venereal diseases In war time the principal 
function of social hygiene organizations everywhere is to persuade every community 
to use these weapons effectively Intelligent cooperation among the healtli and wel- 
fare agencies m every city and town will help stamp out venereal disease and thus 
help our armed forces to bring us victory on the battle fronts ” 


Postgraduate Course in Industrial Medicine and Hygiene Offered 

IN Philadelphia 

Under the auspices of The Philadelphia County Medical Society, directed by the 
Departments of Preventive Medicine and Public Health of the University of Pennsyl- 
vania and the Woman’s Medical College of Pennsylvania, a Postgraduate Course in 
Industrial Medicine and Hygiene will be offered in Philadelphia for a period of eight 
weeks beginning the first week in January The classes will meet from 4 00 to 6 00 
D m on Tuesdays, Thursdays and Saturdays, and the course will extensively cover the 
field Copies of the program may be obtained by communicating directly with The 
Philadelphia County Medical Society 
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Friday Afternoon Lecture Series — 1942-43 
At 4 30 o*cIock 

The New York Academy of Medicine 


1942 


2 East 103 Street, New York City 


November 6 Disorders of the hypophysis from a dinical standpoint David P Barr, 
Professor of Medicine, Cornell Umv Medical College 

November 13 Some recent advances in therapeutics, including tlie newer drugs of the 
sulfonamide group Harry Gold, Assistant Professor, Department of Pharma- 
colog}', Cornell University Medical College 

No^ ember 20 The surgical treatment of circulatory disorders in the lower ex- 
tremities, including diabetic gangrene Gerald H Pratt, Assistant Clinical Pro- 
fessor of Surgery', New York Post-Graduate Medical School, Columbia Uni- 
A ersity' 

December 4 The role of artificial insemination in treating human sterility Alan F 
Guttmadier, Associate Professor of Obstetrics, Johns Hopkins Medical School, 
Baltimore 

December 11 Virus pneumonia Hobart A Reimann, Professor of Medicine, Jeflfer- 
son Medical College, Philadelphia 

December 18 Peritonitis, conservative treatment Henry W Cave, Assistant Clinical 
Professor of Surgery, College of Physicians and Surgeons, Columbia University 


1943 

January 8 Present concepts and treatment of sinusitis Russell C Grove, Associate 
Otolaryngologist, Roosevelt Hospital 

January IS Shoulder pain and disabilities David M Bosworth, Associate Attending 
Orthopedic Surgeon, St Luke’s Hospital 

January 22 Indications and contraindications for tlie newer anesthetic agents Milton 
C Peterson, Associate Professor of Anesthesia, New York Post-Graduate Medical 
Sdiool, Columbia University 

January 29 Modern treatment of tlie psychoses S Bernard Wortis, Professor of 
Psychiatry, New York University Medical College 

February 5 Intractable pain — surgical and medical treatment Byron Stookey, Pro- 
fessor of Clinical Neurological Surgery, College of Physicians and Surgeons, 
Columbia University 

February 19 Clinical types of coronary insufficiency and their recognition Robert 
L Levy, Professor of Clinical Medicine, College of Physicians and Surgeons, 
Columbia University 

February 26 Recent advances in the clinical interpretation of laboratory data 
Maurice Bruger, Associate Clinical Professor of Medicine, New York Post- 
Graduate Medical Sdiool, Columbia University 

March 5 The role of tlie RH factor in erytliroblastosis, transfusion accidents, and its 
importance to the obstetrician Philip Levine, Bacteriologist to the Newark Betli 
Israd Hospital, Newark 

Mardi 12 Toxemias of pregnancy Albert H Aldridge, Chief Surgeon, Woman's 
Hospital 

Mardi 19 Brucdlosis diagnosis, differential diagnosis and treatment Harold J 
Hams, Lieut Commander, (MC) USNR 

Mardi 26 Rheumatoid arthritis and its treatment, induding gold therapy' M Henry 
Dawson, Associate Professor of Clinical Medicine, College of Physicians and 
Surgeons, Columbia University 
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April 2 Postcholecystectomy syndrome Ralph Colp, Chmc.il Professoi of Suigeiy, 
College of Physicians and Surgeons, Columbia University 
p j Phosphatase values in relation to bone diseases Henry L Jaffe, Directoi of 
Laboratories, Hospital foi Joint Diseases ^ 

April 16 • Value of roentgen therapy in inflammatory conditions Maurice Lenz, Pro- 
fessor of Clinical Radiology, College of Physicians and Surgeons, Columbia 

University 


NEW ELECTIONS TO COLLEGE MEMBERSHIP 


At a meeting of the Boaid of Regents December 13, 1942, at the headquarters 
building, Philadelphia, the following candidates were regularly elected to the class 

indicated 

Elections to Fellowship 


Fellowship Candidates 


Leslie Rest Kober, Phoenix 
Hilton John McKeown, Phoenix 


December 13, 1942 


Arizona 


Sponsots 


Howell Randolph, Earle W Phillips, Fred G 
Holmes 

Robert S Flinn, Frank J Milloy, Fred G 
Holmes 


John Nye Compton, Little Rock 


Arkansas 

Silas C Fulmer, Paul C Eschweiler, Oliver C 
Melson 


California 

Kendall Bennett Holmes, Fresno W E Richard Schottstaedt, Ernest B Bradley, 

Ernest H Falconer 

Walter Charles Smallwood, Long Beach Burrell O Raulston, Howard F West, Roy E 

Thomas 

Francis Marion Pottenger, Jr, Monrovia Willard J Stone, Egerton L Crispin, Roy E 

Thomas 

Edward Carl Rosenow, Jr , Pasadena Willard J Stone, Burrell O Raulston, Roy E 

Thomas 


Clarke Horace Barnacle, Denver 
(MRC, USA) 

Robert Todd Terry, Denver 
(MRC, USA) 


Colorado 

Ward Darley, Jr, Chailes S Bluemel, Janies J 
Waring 

W Bernard Yegge, Ward Darley, Jr, James J 
Waring 


Connecticut 


Edward Gipstein, New London 

William Harold Weidman, Nonvich 

Tames Roby Gudger, West Hartford 
(MC, USNR) 


Hugh B Campbell, Cole B Gibson, Charles H 
Turkington 

Hugh B Campbell, Cole B Gibson, Charles H 
Turkington 

Alvin E Murphy, Harold J Stewart, Charles H 
Turkington 


District of Columbia 


General Profession 

Harry Filmorc Dowling, Washington Walter K Mjers, George R Minot, Wallace M 

Yater 



COLLEGE NEWS NOTES 


131 


Fclloii’shtp Candidates Sponsors 

Medical Corps, U S Navy 

Ladislaus Louis Adamkiewicz, Portland, Donald H Daniels, Mortimer Warren, Ross T 
Maine Mclntire 

Gordon Bennett Tajloe, Fliiladelpliia, Pa Ross T Mclntire 

U S Public Health Service 

Mason Victor Hargett, Hamilton, Mont Ferdinand R Schemm, Ernest D Hitchcock, 

Thomas Parran 

Frederick Andrew Johansen, Carv'ille, La Thomas Parran 

Florida 

Rollin David Thompson, Orlando Meredith Mallory, Spencer A Folsom, Turner 

Z Cason 


Georgia 

Arthur Park McGintj , Atlanta Evert A Bancker, Mason I Lowance, Glenville 

(MC,USNR) Giddings 

Illinois 

Artliur Seldon Mann, Alton V Thomas Austin, Charles H Drenckhahn, 

(MRC,USA) Cecil M Jack 

Richard Brooks Capps, Chicago George H Coleman, Fred E Ball, LeRoy H 

(MRC, USA.) Sloan 

Gilbert Henrj Marquardt, Chicago James G Carr, Alexander A Goldsmith, LeRoy 

H Sloan 

Theodore Robert Van Dellen, Chicago J Roscoe Miller, James G Carr, LeRoy H 
(MRC, USA) Sloan 

George Clarence Turnbull, Evanston Samuel J Lang, James G Carr, LeRoy H 

(MRC, USA) Sloan 

Eugene Lau rence Walsh, Evanston J Roscoe Miller, Laurence E Hines, LeRoy H 

(MRC, USA) Sloan 

John Edward McCorvne, Peoria Harry A Durkin, George Parker, Cecil M Jack 

William Joseph Bryan, Rockford Henry C Sweanj’, Karl J Hennehsen, Cecil M 

Jade 

Richard Fleetwood Herndon, Springfield George B Stencker, Samuel E Munson, Cecil 

M Jack 

Artliur Sterling Webb, Wheaton Walter H Watterson, Josiah J Moore, LeRoy 

H Sloan 


Indiana 

Arthur B Richter, Indianapolis James O Ritchey, Edgar F Kiser, Robert M 

Moore 


Iowa 

Wilhs Illarion Fowler, Iowa Citj' Fred M Smith, John C Parsons, Benjamin F 

Wolverton 

James Alexander Greene, Iowa City Fred M Smith, John C Parsons, Benjamin F 

Wolverton 

Horace Marshall Korns, Iowa City Fred M Smith, John C Parsons, Benjamin F 

Wolverton 

Kansas 

Clarence Wilber Erickson, Pittsburg Thomas T Holt, Fred J McEwen, Harold H 

(MRC, USA) Jones 

Louisiana 

Joseph Steven D’Antom, New Orleans John H Musser, Grace A Goldsmitli, Joseph 

E Knighton 
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FcUozvshtp Candidates 
Qiester Sebastian Fresh, New Orleans 
(M R C., U S A ) 

Manuel Gardberg, New Orleans 


Sponsors 

Edgar Hull, Joseph O Weilbaecher, Jr, Joseph 
E Knighton 

Allan Eustis, Randolph Lyons, Joseph E 
Knighton 


Maryland 


Charles Henry Conley, Jr , Buckeystown Henry M Hensen, Sydney R Miller, Wether- 
(M C , U S N R ) bee Fort 

Massachusetts 


Thomas Hale Ham, Boston 

Lester Dow Watson, Milton 

Allen Gilbert Brailey, Newton Highlands 
(MC,USNR) ^ 

Hugh Francis Folsom, Southborough 


George R Minot, Chester S Keefer, William 
B Breed 

Chester S Keefer, John A Foley, William B 
Breed 

Greene FitzHugh, Maurice Fremont-Smith, 
William B Breed 

James H Means, Paul D White, William B 
Breed 


Michigan 


John McFarland Sheldon, Ann Arbor 
(MRC, USA) 

Abraham Becker, Detroit 
(MR.C,USA) _ 

Nelson Wright Diebel, Detroit 


Benjamin Juliar, Detroit 

(MRC, USA) ^ 

Mark Ronald McQuiggan, Detroit 

Max Karl Newman, Detroit 

Louis John Steiner, Detroit 

Gordon Wesley Balyeat, Grand Rapids 
(MC, USNR) ^ , 

Benjamin Bismark Blum, Petoskey 

Cleo Russel Gatley, Pontiac 
(MRC, USA) 

Evert Waitman Meredith, Port Huron 

Bernard Alec Watson, Three Oaks 
(MRC, USA) 


Cyrus C Sturgis, Herman H Riecker, Douglas 
Donald 

Solomon G Meyers, Douglas Donald, Patrick 
L Ledwidge 

George B Hoops, Rollin H Stevens, Henry R 
Carstens 

Emmet F Pearson, Gordon B Myers, Harry L 
Arnold, Patrick L Ledwidge 

Louis J Bailey, John A Hookey, Patrick L 
Ledwidge 

George B Hoops, Curt P Schneider, Patrick 
L Ledwidge 

Frank J Sladen, John G Mateei, Patrick L 
Ledwidge 

Joseph B Whinery, Sumner M Wells, Jr , 
Patrick L Ledw'idge 

Edgar V Allen, Floyd H Lashmet, Douglas 
Donald 

Harold R Roebm, George A Sherman, Patrick 
L Ledwidge 

Frank J Sladen, F Janney Smith, Douglas 
Donald 

Martin A Mortensen, Lloyd E Verity, Cyrus 
C Sturgis, Douglas Donald 


Minnesota 

Alphonse Edmund Walch, Minneapolis Edwin L Gardner, Ragnvald S Ylvisaker, Ed- 
ward H Rynearson 

^IlSSOURI 

Michael Bemreiter, Kansas City Samuel H Snider, Frank I Ridge, A Commgo 

(MR.C,USA) Griffith 

Montana 

Charles Francis Little, Great Falls Ferdinand R Schemm, Harold W Gregg, 

Ernest D Hitchcock 

Meredith Benjamin Hcsdorffcr, Missoula Allen R Foss, Archie L Gleason, Ernest D 
(USPHS,R) Hitchcock 

Nebraska 

Orange Van Calhoun, Lincoln Floyd L Rogers. John C Tliompson, Warren 

Thompson 
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Fclloivshxp Candidates Spousois 

New Jersey 

Frederick Hnat, Elizabeth Horace R Livengood, Michael Vinciguerra, 

(M R C , USA) George H Lathrope 

Joseph Joel Labow, Elizabeth Arturo R Casilli, Harry Bloch, George H 

Lathrope 

Jesse ISIcCall, Newton George J Young, Harold S Hatch, George H 

(M R C , USA) Lathrope 

New York 


Benjamin Burbank, Brookljm 
(MRC, USA) 

Louis Friedfeld, Brooklyn 
(MRC, USA) 

Ining Greenfield, Brookij-n 
(MR.C, USA) 

Artliur Gerson Hollander, Brooklyn 
(MRC, USA) 

Aaron Arnold Karan, Brooklyn 

Abraham M Litiak, Brookljm 

Samuel klillman, Brooklyn 
(MR.C, USA) 

Abraham Max Rabiner, Brookljn 

Bernard Seligraan, Brooklyn 

John James Weber, Brookljm 

Edgar Coleman Beck, Buffalo 

Walter David Westinghouse, Buffalo 

George Miner Mackenzie, Cooperstown 

Micliael Beinlacqua, Glendale 
(MR.C, USA) 

James Burnett Shields, Glens Falls 

Henrj Craig Fleming, New York 

Herman Louis Frosch, New York 

William Alden Gardner, New York 

Samuel Waldron Lambert, Jr, New York 

Mack Lipkin, New York 

Aaron Edwin Margulis, New York 

Carl Muschenhcim, New York 

Eh Hyman Rubin, New York 
Gamhel Saland, New York 

Frederick William Williams, New York 

John Winthrop Pennock, S^’racuse, N Y' 
(MRC, USA) 

Ranald Edwards &fussej, Troj 

Harold Jerome Harris, Westport 
(MC, USNR) 


J Hamilton Crawford, Tasker Howard, C F 
Tenney 

(Charles Shookhoff, William Goldring, Asa L 
Lincoln 

Tasker Howard, Irving Gray, C F Tenney 

J Hamilton Crawford, William H Lohman, 
Asa L Lincoln 

Morris M Banowitch, Isaac Gerber, Asa L 
Lincoln 

Iifaunce J Dattelbaum, Jean A Curran, C F 
Tenney 

Simon R Blatteis, Irving J Sands, Asa L 
Lincoln 

Orman C Perkins, Tasker Howard, Asa L 
Lincoln 

Henry M Feinblatt, Tasker Howard, C F 
Tenney 

Alexis T Mays, William A Lange, C F 
Tenney 

Allen A Jones, Abraham H Aaron, Nelson G 
Russell 

Stuart L Vaughan, Francis E Kennj, Nelson 
G Russell 

Robert F Loeb, Randolph West, Walter W 
Palmer, C F Tenney 

Frank R Mazzola, Goodwin A Distler, Asa L 
Lmcoln 

Morris Maslon, George A Chapman, Asa L 
Lincoln 

Russell L Cecil, Arthur F Chace, Asa L 
Lincoln 

Nathan B Van Etten, Isidore W Held, C F 
Tenney 

Robert F Loeo, Randolph West, Walter W 
Palmer, Asa L Lincoln 

Robert F Loeb, Franklin M Hanger, Walter 
W Palmer, C F Tenney 

Walter G Lough, Carl H Greene, Asa L 
Lincoln 

Max Pinner, J Burns Amberson, Jr, C F 
Tenney 

Claude E Forkner, Harold G Wolff, Asa L 
Lincoln 

Max Pinner, DaMd Marine, Asa L Lincoln 

Irving J Sands, H Raule Gejelin, Asa L 
Lincoln 

Herman O Mosenthal, Janies R Scott, Asa L 
Lmcoln 

William A Groat, Edward C Reifenstein, Nel- 
son G Russell 

Stephen H Curtis, Crawford R Green, Asa L 
Lincoln 

Stanton Tice Allison, James L McCartnej, Asa 
L Lincoln 
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Pclloivslnp Candidates Sponsois 

North Carolina 

Joseph John Combs, Ralcigli Hubert B Haywood, William B Dewar, Paul 

F Whitaker 

Thomas Leonard Umphlet, Raleigh Verne S Caviness, Hubert B Haywood, Paul 

F Whitaker 


EIIis Herndon Hudson, Athens 
(MC, USNR) 

Sander Cohen, Cincinnati 
(MR C, USA) 

Charles Kenneth Riddle, Cincinnati 

William Parrish Carver, Cleveland 

McKinley London, Cleveland 
(MC, USNR) 

Mortimer Lee Siegel, Cleveland 
Francis Joseph Heringhaus, Mansfield 
(MRC, USA) 

Raymond John Borer, Toledo 
(M R C , U S A ) 

Charles Harry Warnock, Youngstown 


Ohio 

Calvus E Richards, Charles A Doan, A B 
Brower 

Hiram B Weiss, Robert C Rothenberg, A. B 
Brower 

John H Skavlem, David A Tucker, Jr, A B 
Brower 

John A Toomey, Harold Fed, Ray W Kissane, 
A B Brower 

Vernon C Rowland, Charles T Way, A B 
Brower 

Samuel S Berger, Roy W Scott, A B Brower 

Roy W Scott, Theodore L Bliss, A B Brower 

Flank C Clifford, John T Murphy, A B 
Brower 

Colin R Clark, William H Bunn, A B Brower 


Oklahoma 

William Turner Bynum, Chickasha Philip M McNeill, Wann Langston, Lea A 

Riely 

James Floyd Moorman, Oklahoma City Joseph T Martin, Hull W Butler, Lea A 

Riely 


Edmund Henry Berger, Portland 
(MC.USNR) 

Donald Edgar Forster, Portland 
(MRC, USA) 

Howard Phelps Lewis, Portland 
(MRC, US A ) 


Oregon 

Marr Bisaillon, John H Fitzgibbon, Homer P 
Rush 

Edwin E Osgood, David W E Baird, Homer 
P Rush 

John H Fitzgibbon, Mair Bisaillon, Homer P 
Rush 


Pennsylvania 


Allen Wilson Cowley, Harrisburg 

Harvey Holmes Seiple, Lancaster 

George Warren Burnett, Oil City 

Andrew Wirt Goodwin, Oil City 

Jack Edward Berk, Philadelphia 
(MRC, USA) 

Julius Hiram Comroc, Jr, Philadelphia 

William Wallace Dyer, Philadelphia 

Kendall Adams Elsom, Philadelphia 
(MRC, USA) 

John Quintin Griffith, Jr, Philadelphia 
John Day Garvin, Pittsburgh 


Carl E Ervin, Charles C Wolferth, Edward L 
Bortz 

Roland N Klemmer, Samuel S Simons, Ed- 
ward L Bortz 

Kelse M Hoffman, Harvey M Watkins, R R 
Snowden 

Harvey M Watkins, C Howard Marcy, R R 
Snowden 

Henry L Bockus, Martin E Rehfuss, Edward 
L Bortz 

Simon S Leopold, T Grier Miller, Edward L 
Bortz 

Edward S Dillon, Thomas Fitz-Hugh, Jr , Ed- 
ward L Bortz 

T Grier Miller, Charles C Wolferth, O H 
Perry Pepper, Edward L Bortz 

Charles C Wolferth, T Grier Miller, Edward 
L Bortz 

George J Wright, C Howard Marcy, R R 
Snow'den 


SoLTH Carolina 

J Hej*ward Gibbcs, Hugh Smith, Kenneth M 
Lynch 


Albert May Eadd}% Columbia 
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Ftlloxvsinp Candidates 


Bergem Clarion Overliolt, Knoxville 
(MRC, USA) 


Sponsors 


TLNNESSth 

Daniel R Thomas, Robert B Wood, J O 
Manier, William C Chaney 


William Ladelle Howell, Fort Worth 
(MRC, USA) 

Flavius Downs Mohle, Houston 
(MRC, USA) 

Edw’in G Faber, Tyler 
(MRC, USA) 

Emory Dallas Hollar, Vernon 


Llojd Lorenzo Cullimore, Pro\o 


Tfxas 

Truman C Terrell, May Owen, M D Levy 

Alvis E Greer, Henry N Gemoets, M D Levy 

H Frank Carman, David W Carter, Jr, M D 
Levy 

Truman C Terrell, Oliver B Kiel, M D Levy 
Utah 

Han Ihompson, Fuller B Bailey, Louis E 
Viko 


James Porter Baker, Richmond 
(MRC, USA) 

Nathan Bloom, Richmond 


VraciNiA 

Douglas G Chapman, T Dewey Davis, Walter 
B Martin 

Harry Walker, Douglas G Chapman, Walter B 
Martin 


Harold Julian Gunderson, Everett 
(MRC, USA) 

Eric MacMillan Chew, Seattle 
(MRC, USA) 

Clark Cleo Goss, Seattle 
(MC, USNR) 


John Pierpont Helmick, Fairmont 


Washington 

George D Capaccio, Lester J Palmer, Edwnn 
G Bannick 

Lester J Palmer, George D Capaccio, Edwin 
G Bannick 

James E Hunter, Homer Wheelon, Edwin G 
Bannick 

West Virginia 

Charles W Waddell, J Lewis Blanton, Albert 
H Hoge 


Wisconsin 


Adolph Matthew’ Hutter, Fond du Lac 

M Meredith Baumgartner, Janesville 

Ruth Caldwell Foster, Madison 

Edgar Stilhvell Gordon, Madison 
(MRC, USA) 

Ovid Otto Meyer, Madison 

Kennetli Paul Hoel, Pewaukee 

Harold Herman Fechtner, Wausau 


Karver L Puestow, Chester M Kurtz, Elmer 
L Sevnnghaus 

Vincent W Koch, Thomas O Nuzum, Elmer 
L Sevnnghaus 

Chester M Kurtz, Joseph S Evans, Elmer L 
Sevnnghaus 

Joseph S Evans, Mane L Cams, Elmer L 
Sevnnghaus 

Joseph S Evans, Harold M Coon, Elmer L 
Sevnnghaus 

Harold M Coon, Llewellyn R Cole, Elmei L 
Sevnnghaus 

William S Middleton, Joseph S Evans, Elmer 
L Sevnnghaus 


Territori of Hawaii 

Henry Costill Gotshalk, Honolulu Nils P Larsen, Stew’art E Doolittle, Harry L 

Arnold 


Dominion of Canada 
Alberta 

Harold Orr, Edmonton Maxw’ell M Cantor, John W Scott, George F 

Strong 

Manitoba 

Francis Alexander Lavens Mathewson, Fred Cadham, John M McEachern George F 
Winnipeg (R C A F ) Strong 
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Fcllozvshxp Candidates Sponsots 

Charles Hutchinson A’Courl Walton, Fred Cadham, J. Currie McMillan, George F 
Winnipeg (R C A M C ) Strong 

“RESOLVED, that the following list of 7 be and herewith are elected to Fellowship in 
the American College of Physicians as of March 31, 1943" . 


District or Columbia 
Medical Corps, U S Army 

Hugh Richmond Gilmore, Jr, Fort James C Magee 
Sheridan, 111 , ^ 

Neely Cornelius Masliburn, Ellington James C Alagee 
Field, Tex 

Illinois 


Howard Avery Lindbeig, Chicago M Herbert Barker, J Roscoc Miller, LeRoy H 

(M R C , U S A.) Sloan 

New York 


Roger Sherman Mitchell, Jr , Glens Falls Carl R Comstock, William H Ordway, Asa L 

Lincoln 

Robert Collier Page, New York Willard J Denno, Thomas Klein, Asa L 

(MRC,USA) Lincoln 

Pennsylvania 


Leon Schwartz, Philadelphia 
(USPHS, R) 


Harrison F Flippin, William E Robertson, Ed- 
ward L Bortz 

Wisconsin 


George Colville Owen, Oshkosh 
(M R C , U S A ) 


Oscar Lotz, Alfred W Gray, Elmer L Sev- 
nnghaiis 


Elections to Associatfship 


December 13, 1942 


Assocwtcship Candidates Sponsots 

Alabama 

Ivan Columbus Berrey, Birmingham Joseph E Hirsh, James S McLcster, Fred 

Wilkerson 

John Day Peake, Mobile Grady O Segrest, Joseph H Little, Fred 

Wilkerson 

Justus Macllwaine Barnes, Montgomery J Harold Watkins, James F Alison, Fred 

(M R C , USA) Wilkerson 

Arizona 

Kent Hanthorn Thayer, Phoenix George F Aycock, Daniel B Faust, James J 

(M R C , USA) Waring 


California 


Earl Bryning Ray, Belleflower 
(MRC, USA) 

Ephraim Philip Englenian, Fresno 
(MRC, USA) 

Otto Amdal, Glendale 

James Hallam Cope, Jr, Livermore 

Lewis Thomas Bullock, Los Angeles 

John Langdon Gompertz, Piedmont 
(MRC, USA) 

William Dustin Evans, Santa Barbara 
(MRC, USA) 


Daniel D Comstock, E Richmond Ware, Roy 
E Thomas 

Stacy R Mettier, H Clare Shepardson, Ernest 
H Falconer 

R Manning Clarke, Eugene L Armstrong, Roy 
E Thomas 

Chesley Bush, Benjamin W Black, Ernest H 
Falconer 

Donald J Frick, Arthur S Granger, Roy E 
Thomas 

Chesley Bush, Benjamin W Black, Ernest H 
Falconer 

William P Corr, Franklin R Nuzum, Roy E 
Thomas 
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Associaltshtp Candidates 
Walter Patrick Martin, Santa Barbara 
(MR.C, USA) 

Lorenz McBumcj Waller, Santa Barbara 
(MRC, USA) 


Sponsors 

William P Corr, Ernest M Hall, Roy E 
Thomas 

William P Corr, William C Boeck, Roy E 
Thomas 


Karl Frederick Arndt, Demer 
(MRC, USA) 

Frank Bartlett McGlonc, Denver 
(MRC, USA) 

Artlnir C Rest Spn’ak 


Colorado 

Alfred M Wolfe, Edward G Billings, James 
J Waring 

George F Aycock, Daniel B Faust, James J 
Waring 

A Lee Bnskman, Bernardme T McMahon, 
James J Waring 


Connecticut 

Lawrence Shapiro Ward, New London Louis H Nahum, Barnett Greenhouse, Charles 

H Turkington 


Delaw'are 

Constance Anthonj D’ Alonzo, Wilining- George H Gehrniann, John H Foulger, Lewus 
ton (M R C , U S A ) B Fhnn 


District of Columbia 


General Profession 


Joseph Edward Brackley, Washington 
(MRC, USA) 

Ernest Quong King, Washington 
(MR.C, USA) 

LawTence Elias Putnam, Washington 


Hugh H Hussey, Eugene R Whitmore, Wal- 
lace M Yater 

Karl W Brimmer, Russell M Wilder, Wallace 
M Yater 

Theodore G Klumpp, Walter A Bloedorn, 
Wallace M Yater 


Medical Corps, U S Navy 

Otto Leo Burton, Siher Spring, Md John T Bennett, Edw'ard H Cushing, Ross T 

Mclntire 

George Neelj' Raines, Bethesda, Md Robert E Duncan, Arthur M Master, Ross T 

Mclntire 

Fitz-John Weddell, Jr , Washington, D C Cb'de W Brunson, Albert G Bow'er, Ross T 

Mclntire 


U S Public Health Service 

IrMng Donald Fagin, Detroit, Mich Alpheus F Jennings, Samuel S Altshuler, 

Patrick L Ledwudge, Thomas Parran 

Carl Jacob Kornreich, Staten Island, Arthur C DeGraff, Thomas Parran 
N Y 

Florida 

EhvjTi Evans, Winter Park Kenneth Phillips, Spencer A Folsom, Turner 

Z Cason 


Georgia 


Harry Parks, Atlanta 
(MRC, USA) 

Joseph Al\un Leaphart, Jesup 

Charles Bennett Fulghum, Sr, Milledge- 
nlle 


Joseph Yampolsky R Hugh Wood, GlenMlle 
Giddings 

James C Metts, J Reid Broderick, Glenville 
Giddings 

Thomas L Ross, Jr, Harold C Atkinson, Glen- 
^nlle Giddings 


Clarence Edw'ard Merlde, Alton 

Artliur Bernstein, Chicago 
Herman Felix DeFeo, Chicago 
Joseph Charles Ehrli^, Chicago 
(MRC, USA) 


Illinois 

Ralph A Kinsella, Joseph F Bredeck, Cecil 
M Jack 

Sidney A Portis, Aaron Arkin, LeRoj H Sloan 
Italo F Volini, Leo L Hardt, LeRoy H Sloan 
Robert W Keeton, Italo F Volmi, LeRoj H 
Sloan 
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Associatcslitp Candidates 
Frederick William Fitz, Chicago 
(MRC, USA) 

Carl August Johnson, Chicago 

Clayton Jackson Lundy, Chicago 
(MRC, USA) 

Hugh Barrett O’Neil, Chicago 

Carl Otto Rinder, Chicago 

Irving Elihu Steck, Chicago 

Solomon Carl Werch, Chicago 

Ralph Waldo Trimmer, Oak Park 

Howard Dick Countryman, Rockford 
(MRC, USA) 

Arvid Theodore Johnson, Rockford 


Morris Caplinger Thomas, Indianapolis 
(MRC, USA) 


Julian Eewart McFarland, Ames 

Edward Sumner Brewster, Boone 
(MRC, USA) 

George Elmer Mountain, Des Moines 


Sponsois 

J Roscoc Millci, Andiew C Ivy, LeRoy H 
Sloan 

Arthur R Elliott, Grant H Laing, LeRoy H 
Sloan 

Lee C Gatewood, Willard O Thompson, LeRoy 
H Sloan 

M Herbeit Barker, J Roscoc Miller, LeRoy H 
Sloan 

Arthur R Elliott, Joseph A Capps, LeRoy H 
Sloan 

Robert W Keeton, George E Wakerlin, LeRoy 
H Sloan 

Andrew C Ivy, Alexander A Goldsmith, LeRoy 
H Sloan 

Willaid O Thompson, Lee C Gatewood, LeRoy 
H Sloan 

Clarence H Boswell, Harold D Palmer, LeRoy 
H Sloan 

Walter L Palmer, Willard O Thompson, 
LeRoy H Sloan 

Indiana 

Frank L Jennings, Harold C Ochsner, Robert 
M Moore 

Iowa 

John H Peck, John C Parsons, Benjamin F 
Wolverton 

Walter L Bierring, John C Parsons, Fred M 
Smith, Benjamin F Wolverton 

Harry L Smith, Philip W Brown, Edgar V 
Allen, Benjamin F Wolverton 


Kansas 

Earl Saxe,' Topeka William C Menninger, James G Stewart, 

(M R C', U S A ) Harold H Jones 

Frederic Wilhelm Hall, Winfield George A Westfall, Daniel V Conwell, Harold 

(M,R C , U S A ) H Jones 

Louisiana 

John Samuel LaDue, New Orleans Robert H Bayley, Louis A Monte, Edgar Hull 

George Rodney Meneely, New Orleans Edgar Hull, William S McCann, Joseph E 

Knighton 

Leonard Collier Paggi, New Orleans Louis A Monte, Robert H Bayley, Edgar Hull 

Paul Jasper Thomas, New Orleans John H Musser, Grace A Goldsmith, Edgar 

Hull 

Lee Williamson, New Orleans Edgar Hull, Joseph O Weilbaecher, Jr , Joseph 

(MRC, USA) E Knighton 

Massachusetts 

David Sydney Sherman, Brookline James M Faulknei, John A Foley, William B 

Breed 


Michigan 


Gerald Norman Rem, Benton Harbor 
Raymond Kennetli Bartholomew, Detroit 


Henry Alexander Bradford, Detroit 
(MRC, USA) 

Louis Sanderson Lipschutz, Detroit 


(MRC, USA) , ^ 

James Murdock Mac^Iillan, Detroit 


John V Fopeano, John D Littig, Henry R 
Carstens 

Frank J Sladen, Frank R Menagh, Douglas 
Donald 

F Janney Smith, Frank J Sladen, Douglas 
Donald 

Rudolf Leiser, Louis J Bailey, Patrick L 
Ledwidge 

Frank J Sladen, John G Mateer, Patrick L 
Ledwidge 
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Associatcship Candidates 
Louts Adrian Schwartz, Detroit 
(MC, USNR) 

Wesley Van Camp, Detroit 
(USPHS, R) 

Harris Vincent Lilga, Petoskey 


Sponsors 

Hugo A Freund, Warren B Cooksey, Patrick 
L Ledwidge 

Gordon B Myers, Warren B Cooksey, Patrick 
L Ledwidge 

Floyd H Lashmet, Russell L Haden, Douglas 
Donald 


Minnesota 


Ro>al V Sherman, Red Wing 

Lawrence Harvej Beizer, Rochester 
(MR.C, USA) 

John Daniel Call, Rochester 

Thornton Tayloe Perry, III, Rochester 
(MRC, USA) 


Jay C Davis, Archibald E Cardie, Edward H 
Rynearson 

Herbert Z Giilin, Charles H Watkins, Edgar 

V Allen 

David M Berkman, Arlie R Barnes, Edward 
H Rynearson 

Nelson W Barker, Edgar A Hines, Jr , Edgar 

V Allen 


l^IlSSOURI 

Joseph Henry Delanej, Columbia Dan G Stine, William B Brown, Ralph Kin- 

(MRC, USA) sella 

Louis Aloysius Scarpelhno, Kansas City Peter T Bohan, Paul F Stookey, Ralph Kin- 

sella 

Edward Massie, St Louis David M Skilling, Jr, Harry L Alexander, 

Ralph Kinsella 

Nebraska 

Charles Edward Thompson, Omaha Rodney W Bliss, George P Pratt, Warren 

Thompson 


New Jersey 


Levi Moore Walker, Atlantic Citj' 
(MRC, USA) 

Samuel Thomas Busansky, Browns Mills 

Ricliard Wagner, Elizabeth 
(MRC, USA) 

Cornelius C Perrine, Fair Haven 

Alfred Leon Kruger, Jersey City 
(MRC, USA) 

Ralph Miller, Newark 


Hilton S Read, Samuel L Salasin, George H 
Lathrope 

Marcus W Newcomb, Martin H Collier, 
George H Lathrope 

Arturo R Casilh, Harry Bloch, George H 
Lathrope 

Frank J Altsdiul, Carlos A Pons, George H 
Lathrope 

Abraham E Jaffin, Berthold S Poliak, George 
H Lathrope 

Aaron E Parsonnet, Jerome G Kaufman, 
George H Lathrope 


New York 


Walter Kent Van Alstyne, Binghamton 

Charles John Crawley, Brooklyn 

Isidore Albert Feder, Brooklyn 
(MRC, USA) 

Victor Grover, Brooklyn 

Saul Michalover, Brooklyn 
(MRC, USA) 

Israel Abraham Schiller, Brookl>n 
(MRC, USA) 

David Hale Clement, Buffalo 

Jay Ignatius Evans, Buffalo 

Edward Royal Henry Kurz, Glendale 

Samuel Hurwitz, Jamestown 
(MC, USNR) 


Ralph J McMahon, George C Hamilton, Nel- 
son G Russell, Asa L Lincoln 

Alexis T Mays, William A Lange, C F Ten- 
ney 

Maurice J Dattelbaum, Irving J Sands, Asa L 
Lmcoln 

Edwin P Maynard, Jr, William H Lohman, 
Asa L Lincoln 

Benjamin M Eis, Irving J Sands, Asa L 
Lincoln 

Irving J Sands, Herbert R Edw'ards, Asa L 
Lincoln 

Allen A Jones, Abraham H Aaron, Nelson G 
Russell 

Allen A Jones, Abraham H Aaron, Nelson G 


Russell 

John G Senese, William H Lohman, Asa L 
Lincoln 

Frank P Goodwin, Bruce K Wiseman, Nelson 
G Russell 
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Assoctaicship Candidates 
Kurt Joseph Berliner, New York 

Simon Dack, New York 

Harry David Fein, New York 
Selian Hcbald, New York 
Scott Johnson, New York 

Leon Lewis, New Yoik 
George Charles Linn, New York 

Samuel Melamed, New York 

Robert Anton Newburger, New York 
(MRC, USA) 

Albert Chiisty Santy, New York 

Louis Elliott Siltzbach, New York 
Louis Julius Suffer, New York 

Saul L Solomon, New York 
(MRC, US A) 

Morris Feldman Steinberg, New York 

Arthur Mandel Tuiiick, New York 
(MRC, USA) 

Roy Elias Kinsey, Peekskill 
(MRC, USA) 

Maurice Anthony Donovan, Schenectady 
Harry E Reynolds, Schenectady 
John Marcus Rice, Watertown 


John Harold Kotte, Cincinnati 

Edward Allen Mai shall, Cleveland 
(MRC, USA) 

Oscar Ferdinand Rosenow, Columbus 

Frank William Anzinger, Springfield 
(MR.C, USA) 

David Lynn Beers, Warren 
Harold Ellsworth Hathhorn, Youngstown 
(MRC, USA) 


Sponsot s 

Samuel S Palc>, Samuel H Averbuck, C F 
Tenney 

Arthur M Master, Herman Lande, Asa L 
Lincoln 

Norman Jolliffe, Elaine P Ralli, C F Tenney 
Robert A Cooke, Robert Chobot, Asa L Lincoln 
Walter P Anderton, James Alex Miller, Asa L~ 
Lmcoln 

Asa L Lincoln, Robeit M Lintz, C F Tenney 
Robert F Loeb, Frederick R Bailej', Walter W 
Palmer, Asa L Lincoln 
David Marine, Bernard S Oppcnheimer, Asa L 
Lincoln 

Bernard S Oppenheimer, Norman Jolliffe, C F 
Tenney 

Howard F Shattuck, Aithur J Antenucci, Asa 
L Lincoln 

Max Pinner, David Ulmar, Asa L Lincoln 
Bernard S Oppenheimer, George Baelir, C F 
Teiyiey 

Louis F Bishop, Jr, Herman O Mosenthal, 
C F Tenney 

Bernard S Oppenheimci, Solomon Silver, C F 
Tenney 

I Ogden Woodruff, Isidoie W Held, C F 
Tenney 

Paul W Clough, Thurman D Kitchin, Asa L 
Lincoln 

Lester Betts, Isaac Shapiro, C F Tenney 
Lester Betts, Isaac Shapiro, Asa L Lincoln 
William W Hall, Walter F Smith, Nelson G 
Russell 

Ohio 

Johnson McGuiie, Hubei t H Shook, A B 
Brower 

Joseph C Placak, Milton B Cohen, A B 
Brower 

Ray W Kissane, Heibcit V Weirauk, Louis 
Mark, A B Brower 

Carl H Reuter, Benedict Olch, A B Brower 

Leo C Bean, Cohn R Clark, A B Brower 
Morris Deitchman, William H Bunn, A B 
Brower 


Oklahoma 

Flank Thomas Joyce, Chickasha Lewis J Moorman, Philip M McNeill, Lea A 

(M R C , USA) Riely 

Charles Edwards Leonard, Oklahoma City Coyne H Campbell, F Redding Hood, Lea A 

Riely 


PCNNSYLVANIA 


Frederic William Wilson, Franklin 

Ross Kennedy Cliilderhosc, Harrisburg 

Carl Cooke Hoffman, II, Harrisburg 
(MRC, USA) 

Robert Alexander Houston, Harrisburg 
Bernard J McCloskey, Johnstown 
Samuel Baer, Philadelphia 


Harvey M Watkins, Kclsc M Hoffinaii, R R 
Snowden 

Constantine P Fallcr, Frank F D Reckord, 
Edward L Bortz 

Constantine P Fallcr, Carl E Ennn, Edward 
L Bortz 

Call E Ervin, Constantine P Fallcr, Edward 
L Bortz 

Horace B Anderson, Laurric D Sargent, R R 
Snowden 

Harold L Goldburgh, Joseph C Doanc, Edward 
L Bortz 
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Assoctalcslitp Candidates 
Augustus Henr\ Clagett, Jr, Philadelphia 
(MRC, USA) 

Joseph Ferguson Hughes, Philadelphia 
Edward Bernard LeWinn, Philadelphia 
Pascal Francis Lucclicsi, Philadelphia 
James Edwin Pugh, Philadelphia 
ilaj er Albert Green, Pittsburgh 
Joseph Edw'ard Harenski, Pittsburgh 
Andrew James Parker, Pittsburgh 

Alphonse "William Ltipoli, Warwick 


Spoiisois 

George C Grifhth, George Morris Piersol, Ed- 
ward L Bortz 

Edward A Strecker, Lauren H Smith, Ed- 
ward L Bortz 

Mitchell Bernstein, Joseph C Doane, Edw’ard 
L Bortz 

Rufus S Ree\es, Stanley P Reimann, Edw'ard 
L Bortz 

George C Griffith, Joseph T Beardwood, Jr, 
Edw'ard L Bortz 

Harry M Margolis, Milton Goldsmith, R R 
Snowden 

Frederick B Utley, C Howard Marcy, R R 
Snow'den 

Frederick B Utley, C How'ard Marcy, R R 
Snow'den 

Rhode Island 

William S Streker, James Hamilton, Alex M 
Burgess 


James Warrie McElroy, Memphis 
(MRC, USA) 


Tennessee 

Whitman Row'land, William C Colbert, Wil- 
liam C Chaiic} 


Carl Norman Giere, El Paso 

John Buckley Fershtand, Fort Worth 
Lester Conrad Feener, Harlingen 
(MRC, USA) 

Charles Dickens Reece, Houston 


Texas 

Orville E Egbert, James J Gorman, M D 
Levy 

Will S Horn, Caleb O Terrell, M D Levy 
Sam E Thompson, Joseph Kopecky, M D 
Levy 

Frederick R Lummis, Homer E Prince, M D 
Leiy 


Utah 

Theodore Charles Bauerlein, Salt Lake G Gill Ridiards, William C Walker, Louis E 
Citj' Viko 

"Virginia 

Byrd Stuart Leavell, Charlottesville Eugene M Landis, Henry B Mulholland, 

"Walter B Martin 

Frank H Redwood, C Lydon Harrell, J Edwin 
Wood, Jr 

C Lydon Harrell, Alfred B Hodges, Walter B 
Martm 

Wyndham B Blanton, Douglas G Chapman, 
Walter B Martin 

William B Porter, Harry Walker, Walter B 
Martm 


Hunter McGuire Doles, Norfolk 

Robert Case Manchester, Norfolk 
(MC, USNR) 

John Phillip Lyiicli, Richmond 

Gilman Rackley Tyler, Richmond 
(MR.C, USA) 


Alice Grace Hildebrand, Seattle 

Ernest Marvin Tapp, Walla Walla 

Joseph Hawkins Low, Yakima 
(MRC, USA.) 


Washington 

Russell M Wilder, Arhe R. Barnes, Edgar V 
Allen, Edw'in G Bannick 
Franklin C Cassidy, Edward L Whitney, Ed- 
win G Bannick 

Paul J Lewis, Howard L Hull, Charles E 
Watts 


West Virginia 

George Paul Heffner, Charleston Martin L Bonar, Henry L Robertson, Albert 

H Hoge , r 

Walter Louis Schafer, Wheeling William M Sheppe, Dehvan A MacGregor, 

(111 C , U S N R ) Albert H Hoge 
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A tsonateshtp Candidates Sponsot s 

WlSCONSIK ' 

Michael W Shutkin, Milwaukee Elston L Belknap, Norbert Enzci, Elmer L 

Sevringhaus 

Roger Clifton Cantwell, Shawano Guy W Carlson, Grant H Laing, Elmer L 

Sevringhaus 

Canal Zone 

Elmer Roger Smith, Ancon Samuel M Browne, Maurice Hardgrove, Gil- 

(MRC, USA) bert M Stevenson 

Territory of Hawaii 

Harry Loien Arnold, Jr, Honolulu Stewart E Doolittle, Hastings H Walker, 

Harry L Arnold 

Dominion of Canada 

Ontat to 

William Addison Guest, Ottawa John E Plunkett, Trenholm L Fisher, Warren 

S Lyman 



\ 
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OBITUARY 

ALGERNON BRASHEAR JACKSON 

On October 22, 1942, death came suddenly but quietly to Dr Algernon 
Brashear Jaclcson, Washington, D C , a former Professor of Bacteriolog}^ 
Preventive Medicine and Public Health at Howard University The cause 
of his death was myocarditis due to hj^pertension 

During Dr Jackson’s forty-one years of service in the medical profession 
he found time as a hobb)' to compose music and write short plays and stories 
He played well the piano for the enjoyment of his family and friends, his 
preference was classical music Dr Jaclcson was primarily a physician with 
the soul of a poet, with many talents of an accomplished musician and populai 
author Even though he was the author of more than a score of publications 
in medical journals, the three books published by him dealt with the less 
scientific aspects of human life 

. Algernon Brashear Jackson, the son of Charles A and Sarah L Brashear 
Jaclcson, was bom May 21, 1878, in Princeton, Indiana His primary, 
secondary and collegiate education was received in the schools of Indiana, 
his medical education was obtained at the Jefferson Medical College of Phila- 
delphia, from which he was graduated in 1901 His medical career had 
several sides, with organization, administration and health education playing 
major roles He began the practice of medicine at Philadelphia in 1901 and 
continued until 1921 During these twenty years he spent thirteen of them 
as assistant surgeon at the Philadelphia Polyclinic Hospital and the Graduate 
Sdiool of Medicine of the University of Pennsylvania He was one of the 
founders of the Mercy Hospital of Philadelphia, serving as its Surgeon-in- 
Chief fo'r fifteen years, and as its Superintendent for nine years During the 
first world war he was assigned by the Surgeon General’s Office to the activ- 
ities of training camps with responsibilities directed toward the prevention of 
venereal diseases 

In 1920, Dr Jackson married Miss Elizabeth A Newman, R N , the 
daughter of Mr and Mrs Harden Newman, of Media, Pennsylvania The 
rest of his life was one of marital happiness and mutual appreciation In 
1921, he resigned as Superintendent of the Mercy Hospital of Philadelphia, 
wlndi had tlien moved to its present site, to accept an appointment on the 
faculty of medicine of Howard University He was a member of the staff 
of Howard University from 1921 to 1934, when he resigned his position as 
Professor and Administrative Head of the Department of Bacteriology, 
Preventive Medicine and Public Healtli, in order to give full-time service to 
private practice, confining most of this work to the field of his special interest, 
gastro-enterology He was actively engaged in this type of practice when 
death came, and was improving his basic technic in this field by returning 
for refresher courses during summer months to the postgraduate schools of 
tlie University of Pennsylvania and Columbia University 
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Dr Jackson was one of the founders of the Gieek letter fraternity, Sigma 
Pi Phi, known as the "Boule,” whose membership was composed of college 
graduates only He traveled widely in tlie United States and was well 
known for his public health and health education lectures and writings, espe- 
cially for those phases where the Negro seemed to be involved At the re- 
quest of the National Medical Association and the National Hospital Asso- 
ciation, he made a 14,000 mile tour of the Negro hospitals in thirteen south- 
ern states in 1929, the report of the findings together with his lecommenda- 
tions for corrections of ceitain defects did much to improve their standards 
and recognitions 

In his early medical career he did considerable surgery, operating in the 
hospitals of Philadelphia and for groups at clinics in other paits of the 
country In recognition of his work as a physician and surgeon, adminis- 
trator, original investigator and contributor to medical literature, he was 
made a Fellow of the American College of Physicians in 1917 This was 
one of his most cherished recognitions 

His contributions to medical literature were many, special mention may 
be given to his widely quoted publications on the results of magnesium sulfate 
injection in the treatment of rheumatism as early as 1911 The lay public 
read and benefited greatly by his many press releases on health, written in 
simple terms for their benefit 

Among his memberships m medical organizations we list the following 
Fellow of the American College of Physicians, Member, National Medical 
Association, National Hospital Association, National Tuberculosis Associa- 
tion, American Public Health Association, John A Andiew Clinical Society 
and Medico-Chirurgical Society of the District of Columbia 
Dr Jackson was an Episcopalian by faith 

Hildrus a Poindexter, M D , 

Dean, Howard University . 
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NEWER KNOWLEDGE OF EPILEPSY 

By William G Lennox, Boston, Massachusetts 

More has been learned about the real nature of epilepsy m the past 20 
years than m the preceding 20 centuries We have only two or three minutes 
for each year of these 20; therefore, I shall for the most part limit myself 
to the data which my associates and I have been able to collect 

Economics of Epilepsy 

Before considering the science of epilepsy, let us think for a moment of 
its economics When our world warring is ended, medicine like every other 
activity will need to link arms with economics The amount of money 
spent in tlie prevention and treatment of various diseases must be related to 
tlie cost of these diseases and to the possibility of restoring their victims to 
productive activity Epilepsy is a much larger and more costly problem, 
and also a more hopeful one, than most persons realize Epileptics in the 
United States number something over half a million, as many as the victims 
of active tuberculosis, of diabetes or of infantile paralysis The tenth part 
of these patients who are hospitalized at public expense occupy one-tenth as 
many hospital beds as all medical, surgical, and obstetrical patients combined 
Epileptics, no matter how able-bodied or clear-minded, are denied service in 
our armed forces and in our industries As soldiers are killed or brain 
wounded, both the relative and tlie absolute numbers of persons subject to 
convulsions will increase Attempting to find the cause and cure of seizures 
is a handful of clinicians and research workers — ^members of the American 
Branch of the International League against Epilepsy Helping to lighten 
public Ignorance and prejudice are such organizations as the Harvard Epi- 
lepsy Commission and tlie Laymen’s League against Epilepsy^ Their re- 
sources are grotesquely small For purposes of medical research designed to 
meet the aggressions of epilepsy, this nation in tlie last two decades has prob- 
ably not expended the price of a single bomber Whetlier the meager thou- 
sands were profitably spent you should decide after hearing the resume which 
follows 

* Read at the St Paul meeting of the American College of Physicians May 4, 1942 
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Fasting and Its Sequelae 

Many a discovery has had a bizarre beginning Twenty years ago an 
osteopathic practitioner announced that prolonged starvation had a restrain- 
ing effect on convulsions This statement was confirmed by Geyelin,- 
Talbot,® and others The suggestion was early made that this auto-canni- 
bahstic diet might be replaced by one which simulated starvation, a diet con- 
taining a plethora of fat and a minimal amount of carbohydrate and protein 
This ketogenic diet proved as effective as fasting and far more practical 
It IS valuable in the treatment of children, especially those having frequent 
petit mal Early investigators assumed that the diet was beneficial because of 
the sedative action of the ketone bodies However, acidosis induced by 
other means, such as the administration of large quantities of hydrochloric 
acid or of acid forming salts, was found to inhibit seizures For short 
periods petit mal seizures could be controlled by the inhalation of air rich in 
carbon dioxide or by the auto-manufacture of lactic acid by means of mus- 
cular exercise Conversely, alkalosis induced by overventilation or by in- 
gestion of large quantities of alkali tended to precipitate seizures Like a 
touclidown made from the opening kickoff, it seemed as though these ob- 
servations had won the game Epilepsy is an alkalosis acidify and all will 
be well This hope, however, was quickly dissipated Study demonstrated 
no abnormality in the acid-base balance of epileptics, but only tliat an acute 
upset of the patient’s balance would alter the frequency of his attacks Al- 
kalosis precipitated seizures only in tlie epileptic Furthermore, petit mal 
seizures were more easily influenced by chemical changes than grand mal, a 
circumstance which seemed to depend, as later study showed, on the peculiar 
electrical cortical activity associated with petit mal 

Continued investigation disclosed also, that disturbance of the acid-base 
balance is only one of various factors which may alter the frequency of 
seizures In patients subject to petit mal these seizures could be induced b}' 
mild degrees of anoxemia and could be inhibited by increasing the oxygen 
tension in the patient’s tissues The latter condition was accomplished by 
having patients bieathe pure oxygen while in a compression chamber under 
three atmospheres of pressure " Temple Fay “ helped his patients by de- 
hydrating them, and McQuarne “ induced seizures by a large fluid intake 
combined with injection of pitiessin It was found that frequency of 
seizin es could be altered also by changes in the concentiation of blood sugar 
blood calcium, and possibly also cholesterol and vitamins Sudden and 
widespread anemia of the brain should be an effective precipitant of seizures, 
if old theories of vascular spasm are correct However, when syncope was 
induced in 20 patients subject to grand mal, a convulsion was observed in 
only one Of more importance, the volume of blood passing through the 
brain was not decreased immediately before the occurrence of spontaneous 
seizures * 
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111 this peiiod of seaich, eager investigators hoped that anoxemia, anemia, 
hydration, or hj^ioglycemia was the fundamental cause of epilepsy Like 
alkalosis, howevei , these various conditions were not primary causes but only 
precipitating factors They were not tlie inner mechanism of seizures but 
tlie tin eshold In the analogy of the overflowing reservoir, they were not the 
impounded \\aters, but the restiaimng dam Statements should not be too 
categorical The secret of epilepsj' lies in the chemistry of the discharging 
neurones of the brain The relationship of neuronal and of bodily chemistry 
has yet to be clarified The amazingly low oxygen tension of the brain recently 
announced by Bronk ® is illustrative Another example is the action of anti- 
convulsant drugs Bromides and phenobarbital aie sedatives, whose sooth- 
ing influence is useful m many conditions, and apparently of value in epilepsy 
only because they increase the seizure threshold On the other hand, the 
drug whose wortli was proved by our colleagues Merritt and Putnam ® has 
little hypnotic effect, seems to have value only in epilepsy, and in some in- 
stances at least not only stops seizures, but composes the underlying dis- 
ordered electrical potentials of the brain I refer to sodium diphenyl hydan- 
toinate (dilantm sodium, or, officially, phenytoin sodium), the drug of choice 
in epilepsy That this drug is relatively ineffective for petit mal, a type of 
seizure so readily affected by clianges in pH, in carbon dioxide tension, and 
in the glucose content of the blood, points the need and the opportunity for 
further research ' 

Having uncovered the valuable facts which have been mentioned, labora- 
tory workers were at a loss for an approach to tlie core of the problem, tlie 
cause or causes of seizures. Beginning with Hippocrates, clinicians have 
advanced many different groups of causes At present, four principal ones 
are recognized In inverse order of importance, these aie emotional, 
somatic, patliologic brain lesions, and heredity For the purpose of ascer- 
taining the importance of these factors, records were analyzed of some 2,000 
patients examined by coopeiating neurologists throughout the country Of 
these clinic and private patients, approximately three-fourths gave no histor)^ 
or, on examination, no evidence of brain injury or of a physical or emotional 
disturbance which could be considered tlie primary cause of seizures In 
the remaining 25 per cent of patients, the cause in practically all was assigned 
to some lesion of tlie brain 

Is the preponderant “unknown” area of epilepsy synonymous ivith 
heredity^ Are lesions of the brain alone sufficient to explain seizures^ 
These questions bung us to the old contested area of “essential” versus 
“sjauptomatic,” ivliich overlies tlie still more ancient battleground of 
“heredit)'” versus “environment ” Hippocrates placed himself on the side 
of heredity Through the centuries words have been hurled back and forth 
with vigor but only rarely have they been edged watli facts The electro- 
encephalograph IS a neiv and potent iveapon, a rifle come to the aid of bows 
and arrow's 
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Electrical Pulsations of the Brain 

A few years ago research in epilepsy had reached a blind alley. The 
secrets of the human brain, hidden behind the bony wall of tlie skull, seemed 
inscrutable Then two discoveries breached this wall First Myerson, 
Halloran and Hirsch,^“ psychiatrists of Boston, found that a needle could 
safely be inserted into the lumen of an internal jugular vein Blood with- 
drawn in this manner provided a means of studying the metabolism of a 
patient’s brain Second, Berger,^^ a psychiatrist in Germany, demonstrated 
the feasibility of recording electrical pulsations of the cortex which were 
transmitted through the skull Research of the last few years has been based 
on these two technics 
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Fig 1 The electrocardiographic records of identical twins, aged 51, the wife of one, and the 
twin daughters of this union All are without personal or family history of seizures, yet the 
records of the mother and the twin daughters are irregular m frequency and voltage The 
signal at the right of each tracing indicates microvolts, and the horizontal line at the bottom 
marks one second 


The subject of electroencephalography as it applies to the problem of 
epilepsy can be dealt with only in headline fashion Pronounced disturbances 
in tlie pulsations of the electrical waves of the brain are present in all patients 
during epileptic seizures and in about 90 per cent of patients in a seizure- 
free period The three main types of seizures are characterized by different 
types of dysrhythmia Interparoxysraal seizure discharges, although usually 
widely dispersed over the cortex, may in certain patients be confined to a 
certain discliarging area Epilepsy may be called a cerebral dysrhythmia. 
The adjective “a” requires emphasis because disordered patterns of brain 
waves are not confined to persons who are subj'ect to seizures, but are present 
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in an undue proportion of individuals whose conduct or whose psychical 
processes are abnormal behavior problem children, “psychopathic person- 
ality” adults, alcoholics, and inmates of prisons Dysrhythmia is also present 
m a small pioportion of persons who by all ordinary standards are normal 
Thus electroencephalography has proved of the greatest use in the under- 
standing and the diagnosis of epilepsy, m the localization of cortical lesions, 
and to a smaller extent in judging the success of treatment Recently an 
e\en wider field of potential usefulness has appeared In spite of the fluid- 
likc characteristics of brain waves and their alterabihty by changes in brain 
activity or brain diemistry, the pattern of the waves under standard con- 
ditions has individuality In fact, this pattern seems to be a hereditary trait 
The evidence for this bold statement lies in a study of the brain waves of 
twins In tlie early daj's of this technic Davis and Davis examined nine 
identical twins and found that tlie wave patterns of twins were alike Re- 
cently Dr and Mrs Gibbs and I have made records of 77 twins, similar or 
dissimilar, normal or epileptic In general the brain waves of similar twins 
who have not suffered brain injury are indistinguishable, whereas the waves 
of dissimilar twins are unlike This statement is based on a study of 56 
twins (44 monozygotic and 12 dizygotic) who were not subject to seizures 
or had not suffered brain injury The “normal” monozygotic twins in- 
cluded 15 whose records were classed as abnormal Mrs Gibbs, who inter- 
preted the records, was asked to decide which records were or were not 
identical In 86 per cent of the cases her judgment coincided with the 
clinical evidence of identity, in 1 1 per cent she was doubtful, and in 5 per cent 
she was wrong This 86 per cent represents a high correlation for such a 
fluid trait The brain waves of twins of two generations are shown in the 
accompanying figure The twin girls have similar but abnormal brain waves 
The record of the mother is also abnormal, whereas those of the father 
and his twin brotlier are similar and normal The dysrhythmia of the 
daughters, therefore, came from tlie mother 

If the brain wave pattern is an hereditary trait, it should be possible to 
trace the heredity of conditions which are associated with disordered brain 
rhythms, and to determine persons who aie “earners” of the disorder, and 
incidentally to settle the old question of heredity versus environment in tlie 
etiology of epilepsy With this end in mind, electroencephalographic tracings 
have been made of 312 members of the epileptics’ immediate family Fifty- 
two per cent of these tracings were classed as definitely abnormal, 1 1 per cent 
as doubtful, and 37 per cent as normal Thus the incidence of dysrhythmia 
either in the general population or among the patient’s near relatives is at 
least 20 times the incidence of epilepsy in the general population or among 
the relatives of patients Even more significant from the standpoint of 
genetics are the results obtained when both parents of patients were tested 
This has been done for 88 families In 27 per cent both parents had definite 
dysrhytlimia, which is 27 times the expected number if one person in 10 is 
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dysrhythmic In only 9 per cent of the families were the records of both 
parents clearly normal 

Returning to the subject of twins, study was made of 19 twins, in whom 
one or both members were subject to seizures Of this group, there were six 
identical twins, neither of whom had a history suggestive of brain injuiy and 
both of whom had dysrhythmia In three cases both of the twin members 
had seizures, and in three cases the unaffected member has had a seizure after 
the original electrical records were made There were also six identical 
twins of whom only one co-twin had had a seizure Because the co-twins 
have the same heredity, either heredity is of no account in the affected twin, 
or his seizures must be due entirely to environmental causes This is the 
alternative usually discussed, but the electrical studies indicate that neither 
IS correct In five of these identical twins, only one of whom has chronic 
epilepsy, the normal co-twin’s electrical record was, like the patient’s, abnor- 
mal In each instance the patient had suffered brain injury The sixth 
twin furnished an example of what might be called temporary symptomatic 
epilepsy One of identical twin girls had a few convulsions and dysrhythmia 
following a cerebral concussion Several months later seizures had not 
recurred, and brain waves had become normal and indistinguishable from 
those of her twin sister 

These electrical studies lead to the conclusion that manifest epilepsy is 
not inherited but that a predisposition or susceptibility is inherited A simi- 
lar statement might be made about diabetes, obesity, hypertension and many 
other disorders The unique feature about epilepsy is the suggestion that 
the predisposition may in most instances be disclosed by electrical tracings, 
and these laboratory recordings may be of great value to the physician, to 
the patient and to society when decision must be made with reference to mar- 
riage and procreation 

The facts here presented must be viewed against the background of 
other facts, namely that except for the three a second alternate dart and dome 
formation of petit mal, the dysrhythmia of epilepsy is not peculiar to it 
Dysrhythmia may accompany paroxysmal disorders of conduct, or of 
thought, or for all we know, may accompany genius or high achievement 
Eugenics, prolific in promises, has proved sterile in practice because eugenic 
measures, to be effective in a reasonable number of centuries, must be applied 
not only to the victims of a disorder but to the much larger numbers of 
healthy "carriers ’’ If persons with pronounced dysrhythmia are the healthy 
carriers of epilepsy and allied disorders, including, perhaps, genius, then 
electroencephalography is a technic capable of improving the race and undoing 
some of the eugenic ravages of war 

Chemical Etiology of Epilepsy 

Persistent search for the answer to certain problems results m discovery 
of the answers, but often these answers lead only to problems far more dif- 
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ficult Puzzles which intrigued the investigators of epilepsy several de- 
cades ago — allerg}% gastrointestinal functions, metabolism of the body as 
determined by analysis of the urine, spinal fluid, or of blood drawn from an 
arm vein — ^liave been answered in the negative and now seem naive and futile 
Search for the answci to epilepsy has led to the brain, and past all dead or 
foreign tissues of the brain to its functioning, discharging cells Investiga- 
tors must now accomplish the impossible and peer within tliese and otlier cells 
Behind the neurones of the brain he the germinal tissues Germ cells, we 
are told, are packed Avith genes, each gene presumably a large protein mole- 
cule The particular geim cell which is antecedent to the epileptic contains 
a gene or genes which when transferred to the neurones of the brain give 
these cells a peculiar chemical composition or reaction, which in turn disturbs 
their normal rhytlimic discharge The same germ cell may or may not con- 
tain another gene whidi results in disturbance of the normal ihythm of the 
autonomic neivous system (migraine) or a gene which represents mental 
deterioration, or a gene which produces various physical dyssymmetnes. 

The disturbances in tlie pulsations of discharging clusters of neurones 
can be registered bj"^ the electroencephalograph The chances are many to 
one that these peculiar pulsations will not be accompanied by any unusual 
behavior of the individual He has asymptomatic dysrhythmia, a condi- 
tion whidi was unknown and unsuspected until the recent arrival of prying 
medical scientists In a minority of dysrhythmic individuals, howevei, 
because of injury or otlier environmental influences, the unusual electrical 
pulsations become externalized and accompany unusual patterns of thought 
or of physical behavior When paroxysmal, these unusual actions have 
been called grand nial, petit mal, or psychic seizures Doubtless there are 
otlier conditions not ordinarily called epilepsy, characterized by periods of 
unsocial behavior, whidi physiologically are allied to epilepsy and should be 
treated as problems for the doctor and the chemist and not primarily prob- 
lems for the preacher or the prison 

There is another type of epilepsy which is not based on a constitutional 
defect of discharging cells, but arises tlirough the injuiy or the disturbance 
of cells which were normal Such injuries whether mechanical or chemical 
may give rise to dysrythmia, whidi may be short-lived and asymptomatic, 
or may gradually increase and spread until seizures result This is tlie con- 
dition, probably rare, of symptomatic epilepsy 

Dramatic are tlie advances achieved through use of Berger’s discovery, 
but behind the peculiar electrical pulsations of the brain lies the unknown 
chemistry of discharging nerve cdls At this point a study of the blood as 
it passes through the brains of patients, and as it influences the electrical 
pulsations of the brain, is crucial Studies made possible bj'' the technic of 
Myerson, Halloran and Hirsch'® have shown that in normal subjects tlie 
respiratory quotient of the brain is unity and the metabolism of the brain 
is closely dependent on that of glucose The arterial and internal jugular 
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blood contains a lower concentration of carbon dioxide in petit inal patients 
than in normal persons Also in these patients the respiratory quotient of 
the brain is below unity and the brain burns less glucose per unit of oxygen 
than it should 

These chemical-electrical studies have demonstrated the relatively large 
importance of carbon dioxide in the activity of the brain Small changes in 
carbon dioxide tension are of far greater importance than small changes in 
the tension of oxygen In states of anoxemia sufficient to produce uncon- 
sciousness and dysrhythmia the addition of carbon dioxide will restore con- 
sciousness and a normal rhythm In addition to increasing the oxygen 
saturation of arterial blood, and its oxygen dissociation curve, carbon 
dioxide has a specific effect in altermg the cerebral circulation so that fluc- 
tuations in the carbon dioxide tension of the brain are minimized Studies 
of brain metabolism in relation to the successful treatment of dysrhythmia in 
the individual seem not incapable of solution Great is the gam scored by ’ 
phenytoin sodium There is no reason why other, and even more effective, 
drugs should not be found 

The term heredity has a fatalistic connotation Two facts mitigate 
hereditary influence in relation to epilepsy First, the indicator of heredity, 
dysrhythmia, is not in itself enough to produce epilepsy Some insult to the 
brain in the form of physical injury or physiological upset is also required 
and may possibly be avoided Second, dysrhythmia itself is a fluid char- 
acteristic and may possibly be modified by chemical means 

Truly gains against epilepsy in the past 20 years have been great, but 
more conclusive action is possible, if funds and gifted searchers address 
themselves to the task This task is 20 times greater, 20 times more im- 
portant than the control of seizures Physician scientists must learn to con- 
trol the disturbed brain waves of persons who carry a predisposition to 
epilepsy or to some disorder physiologically allied to it 
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THE FRAUDULENT USE OF DIGITALIS TO 
SIMULATE HEART DISEASE 

By O F Hedley, M D , F A C P , Surgeon, U S Public Health Service, t 

Bethesda, Maryland 

During the summer of 1937, nationwide attention was attracted by 
reports m professional publications and m the lay press of an extensive 
criminal racket based on attempts to obtain payments on disability insurance 
by feigning heait disease The writer was detailed as medical advisor to 
the U S District Attorney m New York City, and m that capacity obtained 
information upon which this report is based ^ 

The malefactions here described came under the jurisdiction of the 
Federal Government because they involved the use of the United States 
mail to defraud Official inquiries were first conducted by postal inspectors 
When sufficient evidence was obtained, the investigation was conducted by 
the U S District Attorney A number of persons were arrested, arraigned, 
tried, and convicted Otheis were questioned Where it was evident that 
State laws had been violated, many of the defendants were subsequently tried 
before State courts 

Method of Operating 

This scheme for acquiring money through deceit had its inception during 
the economic depression, about 1931 Although conducted m the main by 
two firms of lawyers, it involved physicians, “runners,” policyholders, and 
even employees of life insurance companies Many innocent persons, espe- 
cially physicians, were embarrassed and even subjected to grand jury in- 
vestigations 

During the period before the depression life insurance companies ven- 
tured into tlie field of health insurance to the extent of making available at 
leasonable rates insurance against total and permanent disability The 
amount of insurance obtainable was dependent on the size of the policy 
Most companies provided 10 dollars per month coverage for each thousand 
dollars of life insurance 

The conspirators operated by inducing policyholders of life insurance witli 
total and permanent disability features to make fraudulent claims for dis- 
ability payment Policyholders were first approached by lawyers’ “runners,” 
or agents who persuaded them to take advantage of the disability clauses in 
their insurance policies by claiming disability Often these “runners” were 
apprised that the policyholders, who were for the most part small business 
men, were in financial difficulties because of the depression The “runners” 

*Read at the St Paul Meeting of the American College of Physicians April 21, 1942 
Reccned for publication Maj 4, 1942 
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then jntrochiccd them to the la\\)ci<? who agreed to take their cases on a 
percentage liasis 

Inquincs were then made concerning disabilities In most instances 
tlic claimant did not lia\c a sufticicnt disability to cause him to be totally and, 
prcsumablv, permanent!} di*Jahlcd In that c\ent it ^\ollId be necessary to 
invent a spurious disabling disease oi to exaggerate a nondisabling con- 
dition Other claimants were the kind of psychoneurotic individuals who 
resort to litigation on the slightest pictcnse In addition, unfortunate per- 
sons with conditions siifiiciciil to justify claims for disability fell into the 
hands of these conspirators, and ncre put to the expense of paying exorbitant 
fees NNliicli could ha\c been a\oidcd Sometimes they were induced to 
nithhold claims for di‘=abihty until thei obtained additional insurance 
through misrepicccntation The lawjcrs even went so far as to pay le 


premiums . , w 

Heart disease \Nas ficquenth used as a claim foi cisa iiy insurai 

iiecausc it is eas} to simulate and difiicult to dispiove, and 
likelj to gne the claimant the benefit of any reasonab e ou t 

pohc} holder had become a client, the next step was to ui 
picture of lieait disease, especially coronary 
pectoris, frcquentl} associated n ith a spurious attaciv o coroi 
The daiLu 4s first coached m the sj mptoms of ”■,“”=7 
In this, the services of physicians rrere employed, al hough later the la^^. 
with die help of medicil textbooks, acquired a working 
conditions which enabled them to do their own tu otmg coronary 

next induced to visit Ins family physician with '"^'^P^'^fornilv ohvsician was 
artenosderotic heart disease In most instances the fam ly ^ 

innocent of unprofessional conduct The ^'rthaTthis 

history suggesting a previous coronary “7°™ or under other circum- 
episode was alleged to occur while away on va nresent 

stances m Avhidi it was impossible for the farm y p ly i 

The next step was to develop evidence Sometmies 

claimant not infrequently visited several gen rushed to a hospital 

he feigned heart disease in a public place, and 

Sometimes he went to a hospital for tlie treatmen ^ ^ disease were 

even underwent operations Here, 

made on the records, consultations held, ana rnmnanv or to assure 

As a final measme to convmee the «= '34 from a re- 
success in event of litigation, an effort would e 

putable cardiologist a consultation report avo ohvsician or by a 

claimant would be sent to the cardiologist by i . .^Quld be coaclied m 

physician working with the conspirators ^ t.g or some of its de- 

the symptoms of heart disease Frequently. or to pro- 

rivatives would be administered either to pro disease Claim- 

duce effects on the electrocardiogram simu a climb stairs, 

ants were often directed to run to the office of die consu 
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drink several cups of coffee, or even go on a debauch Most of the cardi- 
ologists were only guilty of credulity, a shortcoming characteristic of the 
homo Americana. If his report was favorable, it was subsequently utilized , 
otherwise, it was consigned to the waste paper basket and another consultation 
obtained It is interesting to note that consultations were postponed m order 
to give the digitalis time to take effect 

Meanwhile, the claimants were instructed to avoid business and remain 
at home' When sufficient “evidence” had been accumulated, the claims were 
submitted to the insurance companies for payment of total and permanent 
disability On physical examination by physicians of the insurance com- 
panies or by qualified consultants, few objective clinical manifestations of 
organic heart disease would be uncovered Despite this, the claims 'were 
paid at first without much protest because of the well-narrated history and 
the impressive array of medical testimony It is extremely difficult to refute 
a plausible story of heart disease in a middle-aged person, especially m the 
presence of elevated blood pressure, other signs of arteriosclerosis, diabetes 
melhtus, or other degenerative diseases The tendency is to give the claimant 
the benefit of any reasonable doubt, knowing that juries generally take a 
similar view 

After a while the conspirators became less careful in the selection of 
clients Persons not only in the fifties but also in the forties and even 
thirties were making claims for disability from heart disease Although 
coronary occlusion is by no means rare in persons under age 40, the occur- 
rence of a great number of cases naturally excites suspicion Well-satisfied 
claimants not infrequently became “runners” for the lawyers, obtaining fresh 
business on a percentage basis The “runners” for the two firms conducted 
a trade war, each offering better services at cheaper rates, thus disproving 
the adage that there is honor among thieves Also, some claimants attempted 
to pyramid their gams by obtaining insurance from other companies under as- 
sumed names 

The claims were invariably handled by the attorneys on a percentage basis 
Because of the danger that the claimant might become dissatisfied, talk too 
mucli, indulge in physical exercise, return to work, or tlie depression might 
end, the attorneys would endeavor to make a cash settlement This was ad- 
vantageous to the insurance company which could not foresee how long it 
would have to continue payments To the claimant it was frequently dis- 
astrous, as he would surrender his life insurance as well as his disability in- 
surance for a relatively small amount, much of which would be used to defray 
legal expenses 

In a typical case, a person witli $25,000 life insurance with a disability 
clause providing for the payment of $250 a month for total and permanent 
disability would submit a claim for alleged coronary occlusion It would 
take about six months to begin payments The claimant would then receive 
a check for $1,500, most of which would go to the la^vyers for services 
rendered. He would then begin receiving $250 a month, of which about a 
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fourth went to the lawyeis A cash settlement would then be made for per- 
haps $6,000 The lawyers would get $2,000 of this, and the claimant would 
surrender his entire life insurance policy for $4,000 

Extent of Conspiracies 

Altogetlier, 84 persons were actively involved Of these, six were con- 
victed aftei trial, 38 pleaded guilty, 16 were indicted but pleaded not guilty, 
20 confessed but were not indicted, and two were arrested but not indicted 
In addition, there were 155 others against whom there was evidence of guilt 
but who have not been arrested, or indicted, or have not confessed 

Two physicians weie convicted after trial, seven pleaded guilty and were 
sentenced, three were indicted but pleaded not guilty, 10 confessed but were 
not indicted, while among 1 1 others there was evidence of guilt at hand but 
they were not arrested, indicted, or convicted Many other physicians un- 
wittingly certified claimants as having heart disease, and were occasioned 
embarrassment and loss of time 

Life insurance policies amounting to more than 10 million dollars in more 
than 40 different life insurance companies were involved Actual payments 
and cash settlements amounting to several hundred thousand dollars were 
made The most important feature of this conspiraqr was that as a result 
of this and other fraudulent practices, the cost of disability insurance has 
greatly increased, and most insurance companies have ceased issuing this 
form of insurance This vitally affects many honest citizens who might 
otlierwise receive this protection 

Use of Digitalis 

Digitalis was administered in many cases to produce abnormal electro- 
cardiograms which could be interpreted as due to coronary arteriosclerosis 
Although the amount of digitalis given could not be determined with any 
great decree of accuracy, it appeared that in most cases it was given m com- 
paratively small doses of about 0 1 g^am three times a day In most in- 
stances only a flattening of the ST intervals was produced, in otliers, varying 
degrees of auriculoventricular block occurred Premature contractions were 
infrequently encountered In the cases in which there were quite marked 
effects, either the dosage was larger than alleged or individual susceptibility 
occurred The most frequent effect of digitalis on the electrocardiogram 
was to produce a pulling down of the ST segment rather tlian an actual in- 
version of a T-wave In some instances the deeply depressed ST segment 
simulated a T-wave inversion In a few instances actual T-wave inversions 
occurred 

Case Reports 

Case 1 White male, aged 45 years, alleged heart attacks simulating coronary 
occlusion on October 14 and 25, 1933 He subsequently claimed angina of effort, and 
symptoms of congestive failure such as dyspnea even at rest, severe orthopnea, and 
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Fig 1 Case 1 Normal electrocardiogram taken by physician representing an 

insurance company 


edema of the lower extiemities Other symptoms included Dietl’s crisis and intei- 
mittent claudication Figure 1 is a normal electrocardiogram taken on March 20, 
1934, by a physician representing an insurance company Figure 2 is an electrocardio- 
gram obtained in a hospital on May 26, 1934, after digitalis was administered It 
shows a true inversion of the T-wave in Lead III, notching and slurring of tlie QRS 
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Fig 3 Case 2 Taken after discharge from hospital but postdated to appear as thmigh 
taken in hospital — ^sbows digitalis effect 

complexes m all tliree leads and complete aunculoventncular dissociation During a 
subsequent hospital admission, digitalis was administered surreptitiously with much 
less effect Anotlier tracing showed depression of the ST interval m Leads II and 
III, bradycardia, and inversion of Lead III 

He was admitted to hospitals on four occasions, three of which were spurious 
admissions to build up the case The otlier admission was for appendicitis On this 
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Fig 4 Case 2 Considered indicatne of myocardial damage “since digitalis 
administration has been denied " 
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occasion tlie claimant nearly lost his life on the opeiating table as a lesult of having 
one of the physicians in the ring perfonn tlie operation Nevertheless, reference 
to previous attacks of angina pectoris was added to the records This claimant also 
became a "runnei” oi agent for the attorneys He subsequently confessed, turned 
government’s evidence, and might have escaped witli a suspended sentence had he not 
literally batteied his way into jail foi obstiuctmg justice by furnishing infoimation to 
the defense 



Fig 5 Case 2 Normal electrocardiogram obtained after confession 

Case 2 WHiitc male, aged 38, claimed angina pectoris and progressive dyspnea 
beginning in October 1934 In December, he was admitted to a hospital by physicians 
w'ho were subsequently convicted of participating in this fraud A tracing, which 
was taken during this admission, showed depressed ST intervals in Leads I and II, 
and probably in Lead III, with a diphasic T-wave in Lead III These findings were 
regarded as indiaitive of iinocardial damage He was readmitted to tlie same hospital 
b\ these phvsicians in July 1935, for a minor automobile accident No electro- 
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cardjogjams \\cvc oblanicd during this admission A month latei, liowevei. tracings 
were oblanicd and postdated to make it appear tliat they were taken when tlie claimant 
Mas m the hospital Tins was proved in court, proof being based on similar tracings 
seized in one of the defending physicians’ offices This electrocardiogram (figure 3) 
niteiprcted as indicate e of myocardial damage Anotlier tracing, which was 
taken at the office of a life insurance company, also shows depression of the ST 





Fig G Case 3 Abnormal electrocardiogram taken m a hospital after digitalis 

was admimstered 

intervals It was interpreted as showing evidence of myocardial disease, and tlie 
c aimant was considered disabled A slightly greater digitalis effect is noted in a later 
racing Here, tlie consultant for tlie insurance company was so suspicious that he 
e ephoned the referring physician and was assured that the claimant had not recen ed 
igitahs Still skeptical, he concluded his report, “If the patient is not taking digitalis, 
I would say that he is totally disabled ’’ 
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Fic S Case 3 Normal ckclrocardiogram obtaiti(.c] after confession 
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In figure 4, the ST intervals m Leads I and II are depressed, the T-wave in 
Lead II appears to be diphasic owing to the depression of the ST segment, and tlie 
T-wave in Lead III appears inverted for the same reason There is also a rather deep 
Q-wa\e in Lead III These findings were interpreted by a physician in the home 
office of a life insurance company “It is conceivable that digitalis may cause the 
changes noted in tlie conventional and precordial leads, but highly unlikely Since 
digitalis administration has been denied, it must be assumed that tins record is asso- 
ciated witli myocardial damage of coronary origin ” 

This claimant subsequently confessed participation in tins fraud, and a physician 
admitted having given him digitalis and having coached him in the symptoms of heart 
disease Figure 5, a normal electrocardiogram, was obtained after the claimant had 
confessed and was awaiting trial He had not received digitalis for months 

Case 3 White male, aged 42, claimed total disability because of attacks of sub- 
sternal pain stated to have begun while working in a grocery store in September 1936 
He was hospitalized for heart disease in December 1936 During this admission an 
electrocardiogram (figure 6) was taken Tins electrocaidiogram shows a partial 
aunculoventricular block, depressed ST segments in Leads II, III, and the chest lead, 
and tlie appearance of inverted T-waves in Lead III and the cliest lead, and a diphasic 
T-uave in Lead 11^ all due to a pulling dowm of the ST segments A diagnosis was 
made of myocardial damage and dropped beats The phjsician subsequently ad- 
mitted surreptitious digitalization Figure 7 was taken by a phj'sician representing an 
insurance compan}' In his opinion the area of myocardial infarction was small, if 
existent The depressions of the ST interval suggest a digitalis effect Electro- 
cardiogram (figuie 8), which was obtained after confession, is entirely normal 
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RECOGNITION OF INCIPIENT THROMBOANGIITIS 
OBLITERANS IN YOUNG DRAFTEES'^ 


By William E Jahsman, MD, FACP, and Robert H Durham, 
M D , F A C P , with technical assistance of Nicholas P Dallis, M D , 

Detroit, Michigan 

Few people would question the loyalty and patriotism of the average 
Am'erican In recent months, however, all of us in the medical profession 
have seen the occasional young man of the draft age who described symptoms 
of peripheral vascular disease, just as others talk about trouble with the 
heart, the lungs, or the gastrointestinal tract, apparently in the hope that 
he might thus evade military service When such suggestive peripheral blood 
vessel symptoms are described, we, as examining physicians, should remember 
that thromboangiitis obliterans can and does occur in young men, and make 
every effort to rule this disease m or out It may constitute a definite com- 
pensation risk 

This phase of the disease was foicefully brought to our attention by a 
patient who, though first diagnosed thromboangiitis obliterans m 1932, is 
still receiving partial disability government compensation, because his symp- 
toms supposedly began during his service m the First World War 

When the draft boards lefer men for special investigation because of a 
history of suspicious peripheial vascular symptoms, we now follow a special 
routine of study for the lecognition of early or incipient stages of thrombo- 
angiitis obliterans This means before the usual criteria for diagnosis are 
present, namely, intermittent claudication, eiythromelalgic symptoms, de- 
crease of arterial pulsations, polycythemia, lowered plasma volume and low 
chloride concentration Our special routine of study now is the outgrowth 
of observation and investigation of the peripheral vessels of some 4,000 
patients in the past 14 years These included patients witli hypertension, 
arteriosclerosis, Buerger’s disease, multiple sclerosis, retinitis pigmentosa, 
Raynaud’s disease, hypothyroidism, thrombophlebitis and erythromelalgia. 
The actual number of thromboangiitis obliterans cases in this group is not 
large, 61, but oddly enough, there have been seven in the past seven months, 
including four reported later, thiee draftees lefened for study and one boy 
of 19 in the Michigan National Guard 

Plan of Study 

1 Routine Prebmmaiy Examination To begin with, the usual complete 
physical examination is carried out Special attention is given to color 
changes in the skin of the feet when elevated or dependent, and to arterial 
pulsations, remcmbciing that in the incipient stage of thromboangiitis 
obliterans, the pulses ma> be normal History, so ^alllable in the average 
* Rcccncd for putdication August 3, 1942 
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patient coming for medical attention, should not be relied upon too much be- 
cause of the possibility of willful draft e^^Slon We also make every effort 
to exclude arch trouble or foot defoimity as the cause for s)miptoms 

2 Capillaroscopy Our next step is the examination of the capillaries 
of the skin at the nail fold The disease under discussion affects arteries, 
veins and capillaries, and it is our expeiience tliat even the early cases show 
very characteristic capilIar}'^ changes Capillaroscopy is described in the 
literature early m tins centurj' especially in foreign medical publications 
For example, in 1922 Mueller^ compared the capillaries in human skin m 
days of health and illness In the same year Hagen® described human 
capillaries under various conditions In our own country Brown ® described 
capillaries in Raynaud’s disease as early as 1925 Between these early years 
and the present time there are several other reports on the appearance of 
human capillaries To mention a few, Mueller and Paiisius* were among 
tlie first to call attention to the relation of capillary disorders in neuroses, 
Griffith ® tells of their abnormal appearance in neurasthenic states , Leader ® 
gives us a picture of capillaries in diildren, Wright'' tells of the value of 
their appearance in various disease conditions , Griffith and Collins ® mention 
capillaries in blood pressure studies , Bordley, Grow and Sherman ° describe 
capillaries in negroes , Olkon tells of their appearance in schizophrenia , 
Deutscli^^ again describes in detail capillaries in Raynaud’s disease, and 
Zondek, Micliael and Katz tell of capillaries in myxedema 

The method of capillary study used by the various writers is much the 
same, but we would refer especially to the method of Duryee and Wright 
Our ’apparatus for viewing capillaries is a simplified model of that described 
and used by these authors In addition, we have a comfortable adjustable 
cliair in which the patient is seated witli the feet on a movable platform just 
the height of the microscope stage The platform may also be placed on a 
table witli the microscope if finger capillaries are to be studied Light to be 
reflected from the skin area studied is obtained from a small special bulb and 
a thin blue glass filter so that only white light is obtained A resistance coil 
between the wall plug and the bulb makes it possible to use the legular current 

Because of the greater surface available, the great toes are used The 
skin proximal to tlie nail is gently cleansed with green soap and water and 
tlien dried This is important since even slight irritation may change the 
appearance of the capillary field Mineral oil is then applied to the area to be 
examined This diminishes the refraction due to unevenness of the outer 
layer of epithelium 

A metal sleeve or trough on the microscope stage helps to steady the toe, 
so that tlie capillaries may be easily studied with the lower power of tlie micro- 
scope and lOx eyepiece The examination is carried out at room temperature 
with the patient under as nearly normal resting conditions as possible, usually 
in the niorning but not fasting, and before the use of tobacco tliat day, or any 
other substances that might abnormally influence the usual capillary flow or 
shape 
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Naturally one must be very cautious m the interpretation of the capillary 
loops seen because of a rather wide range of so-called normal We have 
already referred above to descriptions of several writers Our observations, 
however, have been like those of Leader,® namely, that m normal young 



Fig 1 Normal capillary picture at nail bed (Mueller) 



I'lc 2 Drawing of capillaries at nail bed of great toe in normal liealthy male of 30 years 
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adults, the distal or terminal capillaries show only slight variations from the 
expected hairpm-shaped loops, with more or less regular or rhythmic blood 
flow Longer and shorter loops are both classed as normal Figure 1 shows 
a normal capillary' picture at the nail bed in clnldren as described by Mueller 
Figure 2 is tlie picture seen in normal 3 'oung adults, being a drawing by one of 
us (N P D ) of capillaries as actually observed at the nail fold of the great 
toes 



\ 

\ 



Fig 3 Drawing of capillaries at nail bed of great toe m young draftee with early 

thromboangiitis obliterans 

When there is impaired blood flow as, for example, in venous stasis or 
thyroid gland deficiency, tliere is some dilatation of the capillary loops, but tlie 
general shape still follows the normal pattern But in young men with even 
early tliromboangntis obliterans, otlier disease conditions being excluded, 
there is a distinctly different and diaracteristic picture Many of the loops 
are distorted, some showing So-called figure-of-eight tortuosity, otliers being 
rosette-shaped, somewhat like a coiled hair These distorted loops in- 
variably show dilatation and m them tlie blood flow is sluggish or worm- 
like Scattered among these abnormally shaped loops may be some quite 
normal in shape, but with tlie aiteiial side narrowed and showing what is 
interpreted as spasm , namely, blood cells flowing through m spurts or giving 
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a segmented or beaded appearance Then, proximal to the area above de- 
scribed the field is dotted with very short partial loops or “nubbins” as we 
have termed them This picture is distinctly different from the usual some- 
what tortuous but elongated, thmner-appearmg capillaries of arteriosclerosis 
Figure 3 illustrates our description of capillaries m early thromboangiitis 
obliterans and figure 4 those in arteiiosclerosis Both are drawings from 
actual observations, again made by one of us (N P D ) 



Fig 4 Drawing of capillaries at nail bed of great toe in male of 62 years with 

arteriosclerosis 

We have observed somewhat similar toituosity with rosette shapes and 
dilatation in several young patients with multiple sclerosis, but these are more 
often seen in women, there is no vascular occlusion, and other diagnostic data 
suffice to exclude thromboangiitis obliterans These were interesting ob- 
serv'ations, nevertheless, and are to be studied further We have been able 
to find only one reference to capillaries in multiple sclerosis 

3 Skin Tcvipoatuic Response to Cold and Heat The next step in our 
plan of study is to determine if there is any vascular occlusion, by taking 
skin temperature readings by our modification of the method of Gibbon and 
Landi': The patient is placed m a cool room, temperature between 60® 

and 65 F , uilh the feet and legs hare, the remainder of the body being kept 
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comfortably warm witli blankets The same chair is used as for capillary 
study. After exposure of tlie feet and legs for half an hour, the skin tem- 
perature of tlie dorsum and great toes is measured thermoelectrically Tem- 
perature readings are lepeated at five minute intervals and when a stable 
temperature level is obtained, one forearm is immersed in water at from 110° 
to 114° F , in a thermostatically controlled water bath * Skin temperature 
readings are again taken at five minute intervals until a maximum rise is 
readied, or for at least one hour 



Fig 5 Normal skm temperature response to cold and heat 

In the earlier years of our skm temperature studies, readings were taken 
with tlie dermatherm after cooling the feet and legs as above, and then after 
spinal anesthesia We have selected tlie modified Gibbon and Landis 
method, however, because it is much simpler and safer so that it can easily be 
carried out by a junior assistant, is essentially as satisfactory as spinal anes- 
thesia, and more so than oscillometry 

In the normal or purely functional vasospastic individual, vasodilatation 
begins witliin 15 minutes and readies a maximum of above 32° C — ^at times 
34° C — ^witliin one half hour Such a response excludes the possibility of 
obliterating structural disease of the arteries A normal curve of tem- 
perature response is shown in figure 5 

* The self-regulating, tliermostatically controlled w ater bath was designed and constructed 
at tlie Henry Ford Hospital with the technical assistance of Mr A Krolicfci, Chief of the 
Maintenance Division 
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In thromboangiitis obliterans there is invariably evidence of obliteration 
or occlusion in at least one lower extremity In early cases such occlusion 
or diminished ability of the arteries to dilate may be only slight, so that this 
study IS sometimes but not constantly of help m the incipient stage of the 
disease This will be shown m the curves of temperature response, or 
dermatherm study, as we call the procedure, in the three draftees and one 
national guard member mentioned above 

Case Reports 

Case 1 F N , a single Jewish draftee of 26 years, was studied because of the 
complaint of aching in tlie feet with some sensitiveness of tlie skin to touch At times 
there was also slight aching in the arms and hands There was bluish discoloration 
of the skin of the feet in the dependent position The toes felt cold to the examining 
hand Elevation of the legs produced slight but prompt blanching of the skin of the 
feet Pulses could not be definitely felt in either tlie dorsalis pedis or postei lor tibial 
arteries, whereas radial and ulnar pulses were normal bilaterally 



Fig 6 Early case of tliromboangntis obliterans 

The distal capillaries of the nailfold of the right great toe showed striking tor- 
tuositj i\ith some of the loops appearing clumped or in rosette shapes These were 
somewhat dilated and blood flow in them w-as sluggish Only scattered loops had the 
normal hairpin shape and in these there was some segmented or beaded flow, evidence 
of spasm The left great toe showed a \crj similar picture except for less dilatation 
and tortuositj of the terminal capillary loops On both sides, more proximally there 
were many of the characteristic short, thickened, partial loops or "nubbins’' spoken of 
.ibo\ c 
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Figure 6 shows the result of tlie dermatherm stud}' in this case It will be noted 
tliat after exposure of the feet and legs in a cool room for 30 minutes the skin tem- 
perature level did not drop to as low a level as is often or usualh seen What is 
more significant, ho\\e\er, is that witli heat to one forearm, temperatuie rise of the 
skin of the feet ^^as considerably slower than normal or when onh vasospasm is 
present, and also, the total rise was only to a maximum of 30 8 ® C on the right and to 
30 5® C on the left as compared with a normal of fiom 32® to 33® C In a 3 'oung man 
of tins age, appaiently well in every otlier respect, such a response makes us feel very 
definitely tiiat tliere is already slight arterial occlusion With tlie history, physical 
and capillar}' findings, tlie dermatherm study thus helps 111 establishing the diagnosis 
Case 2 E R, a single Jewish diaftee of 25 }ears, complained of itching of the 
skin of tlie hands and feet with occasional twinges of pain in Ae feet There was also 
some sensitiveness to cold 



Fig 7 Early case of thromboangiitis obliterans 


Prompt blanching of tlie skin of tlie feet occurred on elevation, but tliere was no 
red or blue discoloration w'hen the feet were placed in the dependent position The 
pulse was normal in both posterior tibial, but markedly diminished in both dorsalis 
pedis arteries Radial pulses w ere normal 

Capillaries of die right great toe showed moderate tortuosity with occasional 
losette shapes and moderate dilatation of tlie loops W'ltli sluggish blood flow' Onl} 
slight spasm was noted in the more normally shaped loops occupying about one half 
of tlie fidd The left great toe show'ed more tortuosity and clumping of tlie terminal 
loops, otlierw'ise it w'as similar to die right Again the short “nubbins” w'ere seen m 
large numbers proximal to die first few distal rows of loops 

The result of the dermatherm study is show'n m figure 7 There again is less 
coldness dian is usually seen after exposure m a cool room die lowest skin temperature 
reading being 23 6 ® C The patient complained of 1 eri cold feet at the time and the 
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skin became very dusky Following immeision of the foreaim in warm water tlieie 
was quite prompt beginning of tempeiatuie use in the skin of the feet, but again 
delayed and diminished total rise, almost an hour being lequired for tlie maximum tem- 
peratuie use, and this being again below the normal, namely 29 6° C on the right and 
30® C on tlie left 

Case 3 H H, a 24-year-old draftee of Insh-Amencan descent, was referred 
because of pain in the arch of the left foot, occurung when standing, or coming on 
at times after walking a block or two Shifting his weight to tlie right foot soon 
brought relief Symptoms weie no woise m cold weather There were none in the 
right foot or leg, nor the upper extremities 

There was quite prompt blanching of die skin on elevating the left leg, less on die 
light No definite redness or blueness developed with the foot dependent for a time 
Pulsation was iioimal in both posterior tibial arteries, just palpable in the right dorsalis 
pedis and absent in the left 

Capillaries of both great toes showed marked tortuosity of the terminal loops 
for a boy of this age Most loops also showed dilatation with marked stasis of blood 
flow Here and theie weie narrowed, normally shaped loops with intermittent and 
segmented flow, mterpieted as spasm Proximal to diese loops weie numerous in- 
complete loops or short “nubbins” as in the preceding two cases 



Fig S Early case of thromboangiitis obliterans 


Figure 8 IS a graph of the dcrmatherm study in this case, showing definitely im- 
paired ^asodllatlng abilitj, more marked in the left, corresponding to the chnical 
findings There is confirmation of the spasm noted in the capillaries in that there is 
considerable delay in response to heat Organic occlusion is evident from the small 
total icmpenature rise of 3® C on the left and 4 5® C on the right, and a maximuin 
rise to only 2a C on the left and 27 3® C on the right after immersion of one fore- 
arm in ^\a^n water for more than an hour 

Case 4 R C , a single boj of 19 ^e-irs, English descent, one of our former hos- 
pital messenger bo\s, came for aduce because of rather sc\crc cramp-likc pain in the 
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right foot and leg and some aching in the left lower extremity while doing guaid 
duty with the Michigan National Guard More recently, walking only 100 or 200 
>ards precipitated seveie aching in the right calf muscles Rest relieved tins aching 
quite promptly There was also some coldness of the feet, not previously noticed. 
His habits ere good except that he was fond of rye bread and smoked a package of 
cigarettes daily 

The hands and feet weie cold to toudi In the dependent position the skin of tlie 
right foot was dusky and elevation pioduced prompt blancliing of the skin Similar 
less marked changes were present on the left Pulsations were easily felt in all tlie 
peripheral vessels 

Capillary loops appeared the same at tlie nailfold of botli great toes, being normal 
in number, but showing considerable dilatation of tlie distal portion and moderate 
tortuosity Some segmentation of tlie flow was noted giving evidence of spasm 
Outstanding again were the numerous short “nubbin-like” loops proxinially, con- ' 
sidered significant in tins case especially because of tlie absence of arterial occlusion 
bj palpation 



Fig 9 Early case of thromboangiitis obliterans 


Figure 9 shows rather striking evidence of organic arterial obstruction in tlie 
right lower extremity of this patient, even at age 19 It is evidently very early since 
the inaxiniuin temperature rise did reach 29° C On the left side with only mild 
symptoms, the rise was still practically normal, 31 5° C Dermatlierm study was felt 
to be a realty important investigation in this case, giving confirmation of our sus- 
picions from tlie history, the few suggestive physical findings and tlie capillary findings 
It was interesting, too,'that abstinence from tobacco made for remarkable improve- 
ment m a single week Despite tins response, we always emphasize other significant 
influencing factors, sudi as extremes of heat and cold to the feet, ill fitting shoes, 
careless cutting of callouses or corns, poor habits of eating or resting, and infections 
of the skin of the feet, particularly trichophytosis 
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Comment 

It \\ill be noted that one foot and leg are invariably more involved tlian 
the otlier, and that a single digit may have symptoms Yet, at least some 
involvement of the larger arteries is demonstrated m the slight to moderate 
organic occlusion revealed b)f the dermatherm study in each of the four 
3 ’oung men reported None of these cases showed complete occlusion, but 
such organic obstruction can and does occur in thromboangiitis obliterans 
even as m the older patient with arteriosclerotic occlusion Of our 61 cases 
more tlian one half gave a dermatherm stud}^ response like that shown by the 
cur\^e m figure 10, one of our lecent thromboangiitis cases, aged 41 This 
IS no different from figure 11 which is tlie curve of a similar study in a 
man of 62 years with arteriosclerosis obliterans, but naturally these advanced 
cases of thromboangiitis obliterans require no special study for diagnosis 
It IS the incipient stage, m a young man between 17 and 21 years of age, in 
which the diagnosis may be a more difficult problem, and it is in this stage 
that V e have felt the plan outlined to be of definite aid 

Summary and Conclusions 

1 Thromboangiitis obliterans occurs in young draftees and should not 
be overlooked because of possible long continued disability compensation 
if such draftees are accepted for active service 

2 Incipient stages of the disease may be recognized from the nailfold 
capillary picture described, together witli a modification of the Gibbon and 
Landis dermatherm study 

3 In these early stages tliere is diminution m vasodilatation of mild to 
moderate degree in at least one lower extremity In the four cases reported 
the maximum temperature rise in the most involved extremity, after im- 
mersion of a forearm in water at 110° to 114° F , was from 2 5° to 4 8° C 
below the accepted normal of 32° to 33° C Later, with more actual occlu- 
sion, there is constant coldness of the skin as in arteriosclerosis obliterans 
and little or no temperature rise on exposure to heat 

4 Two of our patients did not show as low a level of skin temperature 
as is usually seen after exposure of tlie feet and legs m a cool room for 30 
minutes We might speculate that with a more active inflammatory process 
in the vessels in this stage of tlie disease there might be less vasoconstricting 
ability A more likely explanation is the individual differences tliat are 
bound to be found m the way of sensitiveness to cold, e\en with an early 
disease process present 

5 Having diagnosed the disease earty, we should be able to keep these 
)'oung men reasonably free from sj'mptoms and prevent complications by 
teaching them more moderate habits of living and meticulous care of the 
feet 
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APPROXIMATE INSULIN CONTENT OF EXTEM- 
PORANEOUS MIXTURES OF INSULIN AND 
PROTAMINE ZINC INSULIN-^ 

By Franklin B Peck, M D , F A C P , Indiampohs, Indiana 

The number of possible modifications of insulin is almost unlimited 
Witliin the last few years several new preparations have been described ® 
and each has seemed to possess certain more or less specific advantages “ 
Never tlieless, in common with protamine zinc insulin these modifications must 
of necessity be prepared with definite proportions of ingredients so each has 
its own individual time-activity, with onset and duration of physiologic 
action constant for eadi fixed combination Each of these modifications 
provides a curve of time-activity wliidi fits the needs of a limited group of 
diabetic patients almost perfectly ® But judging from the experience when 
protamine zinc insulin was undergoing its original development in this 
country and combinations containing various proportions of protamine, of 
zinc and of calcium were applied dimcally, it seems doubtful that any single 
preparation can be developed witliin the near future having all desirable 
attributes and combining rapid and prolonged effects One alternative would 
be to devise a series of insulin modifications of varying intensity and dura- 
tion of action, an event that would doubtless result in untold confusion to 
patients and physicians alike as well as complicating the marketing of prepara- 
tions containing insulin 

The majority of diabetic patients can be satisfactorily controlled by 
soluble insulin if enough doses are given , by single doses of protamine zinc 
insulin if the total insulin requirement is less than 30 oi 40 units per day, 
or by one injection of protamine zinc insulin and one or more supplementary 
doses of rapidly-actmg insulin m event that the case is exceptionally severe 
Various expedients of dietary rearrangement have been advocated m stab- 
ilizing patients of the latter group, such as unequal apportionment of meals 
or variation of the usual intervals between meal times, and the provision of 
small lunches between meals and at bedtime m order more nearly to adapt the 
inflow of exogenous carbohydrate to the rate at which active insulin is re- 
leased from the depot injection of insoluble modified insulin Recently, evi- 
dence "■ ® is accumulating tliat injections of extemporaneously prepared mix- 
tures of insulin and protamine zinc insulin permit more highly individualized 
readjustment of eacli case since the patient may employ a modification which 
IS “tailor made” to meet varj'-mg requirements of onset and duration of 
insulin effect 

Hagedom and Krarup first pointed out the possibility of altering 
the time-activity of protamme-msulm in order to obtain both a quick and a 

*Recei\ed for publication September 21, 1942. ^ rr 

From the Lilly Research Laboratories and Diabetic Clinic, Indianapolis Citj Hospital 
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long duration of action Some special modifications of protamine zinc in- 
sulin have been under investigation for several years These contain moie 
or less protamine m relation to insulin content a.r\d have different pH values 
ranging down to the acid side where theie is no precipitate but the combina- 
tion remains m clear solution Graham^® and Lawrence^® used extem- 
poraneous mixtures clinically and reported favorable results, but early ex- 
perience in this country was not encouraging, probably because the mixtures 
consisted of too small a proportion of unmodified insulin to protamine zinc 
insulin Watson in Canada and Wauchope^® m England compared the 
effectiveness of mixtures m patients treated alternately by means of separate 
injections and then with mixtures The conclusions were that separate m- 
j'ections of unmodified and protamine zinc insulin led to better control and 
more economical and accurate balancing Later Wilder successfully 
adapted the method, and Ulrich ® pointed out that by adding sufficiently large 
amounts of unmodified insulin to protamine zinc insulin, a point is reached 
beyond which some insulin may be expected to remain He found by trial 
that approximately three parts of unmodified insulin to two parts of protamine 
zinc insulin best served his purpose clinically and that the results were no more 
unpredictable than those obtained following administration of separate doses 
of either preparation 

Colwell et al® have developed the method further with more extensive 
clinical studies and have shown that suitable mixtures of tlie two standard 
insujins may be prepared which show any desirable intermediate action, 
ranging between insulin and protamine zinc insulin in promptness, intensity, 
and duration of effect The most generally useful mixture appears to be one 
made from two parts of insulin to one part of protamine zinc insulin (re- 
ferred to as a two to one mixture) His series of cases have shown uniform 
improvement in the number of total injections required, control of glycosuria, 
avoidance of nocturnal hypoglycemia, and lower average unitage for control 
Because of the wide variability of dietary management in different clinics. 


Table I 


Insulin 

Protiintnc Zinc Insulin 
Mixtures 

Approximate Content of 
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as well as variations in individual patients, it is probable that no single fixed 
proportion will be found suitable for tlie treatment of all cases The purpose 
of this report is to make available some quantitative data that have been ac- 
cumulated Peck lecently emphasized that the curve of soluble insulin con- 
tent of such mixtures lies in a zone which may be somewhat variable under 
the conditions existing when mixtures are prepared extemporaneously Table 
1 gives the approximate zone of insulin content of insulm-protamme zinc 
insulin mixtures which have been adjusted to the approximate pH of prota- 
mine zinc insulin by bulfering Thus far tins is the only practical method 
of assay In the table tlie actual figures have been adjusted to the nearest 
round number Table 2 is based on these figures and is more useful clinically 


Table II 

APPROXIMATE UNITAGE IN MIXTURES OF INSULIN AND PROTAMINE ZINC INSULIN 
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as one can determine from it at a glance the approximate relative proportion 
of rapidly-acting and slowly-acting insulin that will be present in a given 
mixture * 

*This does not necessarily infer tliat tlie time-activity of the quick-acting component is 
identical with tiiat of standard preparations of unmodified msuhn as marketed, likewise, the 
time-activity of the precipitated component may not be Identical with that of standard prepara- 
tions of protamine zinc insulin 
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long duration of action Some special modifications of protamine zinc in- 
sulin have been under investigation foi several years These contain more 
or less protamine m relation to insulin content and have different pH values 
ranging down to the acid side where there is no precipitate but the combina- 
tion remains in clear solution Graliam^^ and Lawrence^® used extem- 
poraneous mixtures clinically and reported favorable results, but early ex- 
pel lence 111 this country was not encouraging, probably because the mixtures 
consisted of too small a proportion of unmodified insulin to protamine zinc 
insulin Watson in Canada and Wauchope m England compared the 
effectiveness of mixtures in patients treated alternately by means of separate 
injections and then with mixtures The conclusions were that separate in- 
jections of unmodified and protamine zinc insulin led to better control and 
more economical and accurate balancing Later Wilder successfully 
adapted the method, and Ulrich ® pointed out that by adding sufficiently large 
amounts of unmodified insulin to protamine zinc insulin, a point is readied 
beyond which some insulin may be expected to remain He found by trial 
that approximately three parts of unmodified insulin to two parts of piotamine 
zinc insulin best served his purpose clinically and that the results were no more 
unpredictable than those obtained following administration of separate doses 
of either preparation 

Colwell et al “ have developed the method further witli more extensive 
clinical studies and have shown that suitable mixtures of tlie two standard 
insujins may be prepared which show any desirable intermediate action, 
ranging between insulin and protamine zinc insulin in promptness, intensity, 
and duration of effect The most generally useful mixture appears to be one 
made from two parts of insulin to one part of protamine zinc insulin (re- 
ferred to as a two to one mixture) His series of cases have shown uniform 
improvement in the number of total injections required, control of glycosuria, 
avoidance of noctuinal hypoglycemia, and lower average unitage for control 
Because of the wide variability of dietary management in different clinics. 
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as well as variations in individual patients, it is probable that no single fixed 
proportion will be found suitable for tlie treatment of all cases The purpose 
of this report is to make available some quantitative data that have been ac- 
cumulated Peck lecently emphasized that the curve of soluble insulin con- 
tent of such mixtuies lies in a zone which may be somewhat variable under 
the conditions existing when mixtures are prepared extemporaneously Table 
1 gives the approximate zone of insulin content of insulin-protamine zinc 
insulin mixtures whicli have been adjusted to the approximate pH of prota- 
mine zinc insulin by buffering Thus far tlus is the only practical method 
of assay In the table the actual figures have been adjusted to the nearest 
round number Table 2 is based on these figures and is more useful clinically 


Table II 

APPROXIMATE UNITAGE IN MIXTURES OF INSULIN AND PROTAMINE ZINC INSULIN 

l:® 3:@ 2:® 3:® 


UNITS InreSfl 
TOTAL 


1 :® 

one! 




3:® 

Otirt 



as one can deteimine from it at a glance the approximate relative proportion 
of rapidly-actmg and slowly-acting insulin that will be present m a given 
mixture 

*This does not necessarily infer that tlie time-acbvity of tlie quick-acting component is 
identical with tliat of standard preparations of unmodified msulin as marketed, hlmwise, the 
time-activity of the precipitated component may not be Identical with that of standard prepara- 
tions of protamine zinc insulin 
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Clinical experience thus far indicates that the most generally useful 
extemporaneous mixtures are in the ratio of three to two or two to one parts 
of insulin to protamine zinc insulin For practical purposes, mixtures made 
of equal parts do not show effects significantly different in action from those 
obtained when using protamine zinc insulin whereas the combinations con- 
taining three parts of insulin to one pait of protamine zinc insulin result m 
too short a time-activity and too great an intensity of effect during the day- 
time The table of approximate unitage provides a quantitative starting 
point which we have found useful in making individual readjustments in the 
direction of greater or lesser insulin activity and duration of effect These 
figures are to be regarded as only approximate, several factors may be re- 
sponsible for variation in either direction For example, the pH may vary 
somewhat in different mixtures depending upon the relative amounts of the 
different preparations used and this may affect the total solubility of the 
mixture in the tissues Furthermore, not all patients may be anticipated to 
respond in an identical manner There may also be differences in the results 
obtained when shifting from one manufacturer’s lot to another or, more 
particularly, when using preparations of different manufacturers since tliese 
may not always be chemically and physically identical For these reasons, 
the greatest consistency of results should be gained by using the same product 
in the same proportions, and to simplify matters still fuithei, m the same 
concentrations 

Summary 

Two tables are presented to show the approximate range of insulin content 
in mixtures of insulin and protamine zinc insulin which have been extem- 
poraneously prepared 

It IS emphasized that these figures are approximations only and that 
variations may occur depending upon individual circumstances These data 
should be regarded as only a starting point in making individual readjustments 
of patients 
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THE EFFECTIVENESS OF REPLACEMENT THERAPY 

IN ACHLORHYDRIA * 

By Alfred E Koehler, M D , Ph D , and Emanuel Windsor, M S , 

Santa Baibaia, Cahfornm 

The diminution or absence of hydrochloric acid in the stomach is not an 
infrequent occurrence Among representative studies are those of Bennett 
and Ryle,^ who in 1921 obseived that 4 per cent of 100 normal, healthy male 
medical students had achlorhydria, and those made by Vanzant, Alvarez and 
associates ^ who in 1932 found achlorhydria in patients without gastric 
disease in from 25 to 35 per cent between the ages of 60 to 70 years More 
lecently Ruffin and Dick® studied die gastric acidity of 2877 patients and 
found lack of acid in 10 per cent of the total and in 25 to 30 per cent of pa- 
tients over 45 

Although anacidity may occur m persons with no demonstrable gross 
disturbances in health at the time, it is a matter of observation that it fre- 
quently IS associated with vai ied types of functional or organic abnormalities, 
particularly digestive disturbances and defective alimentation The idle 
that stomach acid plays m normal physiology has frequently been reviewed 
and the moie outstanding functions may briefly be mentioned as pepsin 
activation, protein swelling, bactericidal effect, motor and secretoiy activa- 
tion, and solution of iron Recently Ivy and associates ^ have shown the 
important effect of lack of acid on calcium absorption and bone growth 
after gastrectomy in young dogs The question of degradation of thiamine 
in the anacid stomach has also been recently raised. 

It was, of course, natural that replacement therapy with hydrochloric 
acid should be considered as an ideal solution of this deficiency pioblem and 
dilute hydrochloric acid has been widely used in the attempt to coriect an- 
acidity That little was accomplished by the official pharmacopeial dosage 
of 10 to 15 minims or 1 cc with meals was, however, becoming rapidly ap- 
parent to various observers Hurst was one of the first to recognize the in- 
adequacy of the usual dosage and recommended 4 to 6 cc This amount, 
howc\er, is generally considered impractical and it is the common experi- 
ence that patients vill refuse to take it for any length of time Crohn ® and 
Kern, Rose and Austin® ha\c slwNn that the usual doses of dilute hydro- 
chloric acid arc ineffective in appreciably modifying the gastric acidity in 
achlorhydria The detrimental effects of large doses of hydrochloric acid 
on the sjstem in general, on the kidneys, and particularly on the teeth, as 
iccently discussed b} Staphne," Imc been duly considered In regard to 
renal irritation and s}stcmic effects it must be recalled that the normal 

^Rcad at the St Paul meeting of the American College of Ph>sicians April 24, 1942 

From the Santa Barbara Cottage Hospital and The Sansnin Clinic, Santa Barbara, 
Cnhfornn 
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Stomach acid, altliough secreted m far greater amounts than any tlierapeutic 
dose ever suggested, is neutralized, resynthesized and resecreted in a cycle 
whereas orally administered hydrochloric acid is wholly excreted and m ab- 
sence of good excretion may be accumulated 

Various suggestions have been made to overcome the disagreeable and 
detrimental effects of oral hydrodilonc acid administration, and to this end 
glutamic acid hydrodiloride which can be taken in capsules has been used 
Shay and Gershon-Cohen ® ijeaffirmed the ineffectiveness of as mudi as 80 
drops (about 5 c c ) of dilute hydiochloric acid when added to the usual 
Ewald meal (20 gm Zweiback in 300 c c water) on the titratable acidity and 
pH of the stomadi contents m patients with anacidity These authors, how- 
ever, found tliat four 310 mg capsules of glutamic acid hydrochloride 
lowered tlie gastric pH to about 2 5 in two cases It must be borne in mind, 
liowevei, that such a “meal” of 20 gm Zweiback contains only 3 gm 
protein and in no way compares w'lth tlie average largest meal of a day of 
about 40 gm or even as much as 60 gm protein 

The use of citric acid ( 1 dram powder dissolved in 60-100 c c water, 
or 60 c c of lemon juice has been advocated by Sansum and Gray ® instead 
of hydrodilonc acid This organic acid has the advantage, particularly m 
tlie form of lemon juice, of being more palatable and of being subsequently 
destroyed m the body, tlius avoiding renal irritation and the possibility of 
systemic acidosis No data are available, however, on the effectiveness of 
this form of replacement as far as the specific physiological functions of nor- 
mal acidity are concerned 

Purpose of Study 

Our approadi to this problem has been to evaluate aad replacement 
tlierapy from the standpoint of the actual low'enng of the pH in the presence 
of a notmal meal and the effectiveness of such lowering as related to several 
of the known physiological functions of normal gastric acidity In this 
respect we have studied the effect of replacement therapy on pepsin activation, 
protein sw^elling, bactericidal action, calcium solubility and restoration of 
normal gastric pH 

Methods 

The test meal "was selected from the standpoint of duplication of a normal 
meal and of precise reproducibility Table 1 gives tlie composition of the 
meal used The ingredients ivere ground tivice in a fine food diopper to a 
semifluid state The mixture in a vessel was placed in a constant temperature 
water bath at 37 5° C and agitated by an electric stirrer The calomel and 
glass electrodes for pH determinations were submerged in the mixture and 
connected wnth extended shielded cables to a Beckman pH meter corrected 
to read at 37 5® C The various acids were then added gradually m small 
amounts from a burette and repeated pH readings made until constant \ allies 
w'ere obtained before more ivas added 
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Table I 

Special Test Meal, 558 Calories 


Food 

Gm 

Carbohydrate 

Protein 

Fat 



gm 

gm 

gm 

Milk 

240 

12 0 

72 

96 

Bread 

32 

16 0 

3 2 


Meat (lean ground steak) 

100 


20 0 

92 

Beans (canned green string) 

100 

60 

25 


Peaches (juice packed) 

100 

92 



Potato (baked) 

100 

18 0 

3 2 


Water 

100 


* 


Total 

772 

61 2 

36 1 

18 8 


* Actual protein found 40 8 gm 


Such experiments in vitro have certain advantages over ingestion and 
aspiration tests, for reproducible curves with large numbers of readings can 
be obtained and the complicating factor of loss of unknown amounts through 
the pyloius is avoided Two factors, however, are not taken into account, 
the effect of mucin secretion by the stomach mucosa, and the possible re- 
gurgitation of alkaline duodenal contents Both of these factors, however, 
one by buffer effect and the other by neutralization would tend to require 
increased amounts of acid in vivo and consequently the amount of added 
acid to bring about a certain lowering of pH may even be greater than m 
vitro experiments indicate 

Results 

The Effect of Acid Addition to a Normal Meal and Its Relation to Nor- 
mal Gastric pH and Pepsin Activity The effect of added acid on the pH 
of a normal meal is shown in figure 1, on which is also shown the normal 
gastric post-meal pH range of 1 6 to 1 8 (Shohl and Kmg,^® Haggard and 
Greenberg “) Our findings showed tliat with the normal test meal one 
half to one and a half hours after its ingestion the pH of aspirated gastric 
contents in eight normal cases ranged from pH 1 4 to 1 8 It is readily 
seen from our titration curves that no amount of acid that can piacticably be 
taken will lower the pH of a meal to normal le\els No amounts of glutamic 
acid hydrochloride, citrus acid or lemon juice used leached this range It 
took 104 c c normal hydrochloric acid which arc appi oximately equivalent to 
34 c c or 510 drops of dilute hydrochloric acid U S P to bring the meal pH 
to the noi mal physiological level Even the large doses of 5 c c of Hurst and 
Shay and Gershon-Cohen brought tlie pH of the meal down to only 4 3 

Peptic Activation 

That pepsin is only active at low pH values has long been knowm On 
figure 1 is indicated the relation of pll to peptic activity at 37 5° C on egg 
albumin a*; obtained bj the Mctt tube method I'hcsc values aic \cry sum- 
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lar to those obtained by Northrop “ measuring amino nitrogen liberation 
The optimum peptic activity vanes somewhat with various proteins, depend- 
ing upon their isoelectric points, but the effect of different acids is nearly 
altogether dependent upon their hydrogen ion dissociation It is readily 
seen from the chart that acid substitution therapy in practical amounts can 
in no way bung about the activation of pepsin 
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Fig 1 The relationship of the addition of acid to a representative meal and the re- 
sultant pH The relationship of peptic activity to pH and the normal post-meal gastric pH 
range are also superimposed on this figure 


Relation of Amount of Acid Reqimed to Piotein Concent) ation of Meal 
The reason foi the large amount of aad necessary to bring the pH of a meal 
to the normal gastric post-feeding pH is, of course, the buffer capacity of the 
meal Caibohydrate and fat have relatively little buffer value and con- 
sequently this effect is due largely to the protein content Figure 2 shows 
the amount of hydrocliloiic acid required to bring 100 gm of different 
ground foods in 100 c c water to various pH values It will be noticed that, 
as would be expected, tlie amount of acid necessary to bring about a certain 
cliange for different foods varies greatly, from 2 5 to 34 c c 10 normal acid 
or approximately OStollcc USP acid Figure 3 illustiates the relation- 
ship of acid to protein by showing the amount of acid acquired to bring 100 
gm of various foods to pH 2 0 as obtained fiom the data of figure 2 The 
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amount of acid required is practically a linear function of the protein con- 
centration regardless of the nature of the foodstuff This relationship 
emphasized the necessity of the use of a normal meal or at least tlie protein 
equivalent of a normal meal to study acid replacement effectiveness The 
Ewald test meal of 20 gm Zweiback with a protein content of 3 gm as used 
by Shay and Gershon-Cohen m their replacement studies gives a highly 
erroneous impression inasmuch as the average large meal of the day contains 
from 40 to 60 gm protein Consequently it would take from 13 to 20 times 
greater an amount of hydrocliloric acid or glutamic acid hydrochloride than 
these authors found for effective therapy 



Fig 2 The pH values of 100 gm of various foods brought about by the addition of various 

amounts of hydrochloric acid 


The Effect of pH on Protein Swelling That acids cause hydration and 
swelling of protein colloids has long been kno\vn It is believed that such 
hydration and swelling facilitate solution and the penetration of the digestive 
enz}incs Loeb^® has show'ii that the degree and maximum sw'elling of 
a protein m acid solution is proportional to the hydrogen ion concentration 
Pure gelatine, for example, was found to have a maximum swelling at pH 3 2 
and a minimum at it*: isoelectric point of 4 7. In figure 4 is presented the 
relati\c swelling of commercial gelatine and casein, of unpurified coagulated 
eg"" albumin, and the test meal used in our studies The meal, egg albumin 
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and casein had a maximuni swelling that coincided appioxiinately witli tlie 
pH of the contents of the nonnal post-meal stomach Commercial gelatin 
had a maximum swelling at pH 3 0 which is a little lowei than that found by 
Loeb (3 2) for pure gelatin It is to be noted that the proteins had a mini- 
mal swelling (least desiiable for digestion) at approximate!)' their isoelectric 
points, pH 4 0 to 5 0, and the minimal volume for the meal solids also fell 
within this range This pH range is about that obtained by tlie usual acid 
doses in replacement therapy in achlorhydria with a noimal meal and, con- 
sequently, as far as swelling is concerned, the usual acid therapy may actually 
retard digestion The normal post-meal stomadi contents have a pH tliat 
gives optimal protein swelling, and replacement therapy to have a maximal 
effect v ould have to lower the pH below 2 0 



Fig 3 The acid required to bring the pH of 100 gni of various foods of different protein 

content to pH 2 0 

Bacte) Widal Effect * An extensive study of the bactericidal effect of the 
gastric acidity has not been undertaken No attempt was made to study the 
resistance of especially acid resistant strains of organisms, spores, or lipid en- 
capsulated bacteria, as foi example, the tubercle bacillus type A few of the 
common organisms were, however, tested to show the acid effect The 
standard meal was brought to various pH values with 0 1 N hydrochloric acid 
as described above Small aliquots were taken at the different pH values, and 
to these 0 5 to 1 0 c c of 24 hour broth cultures of the vai lous organisms 
were added After mixing the specimens were incubated at 37® C for three 
hours Loopfuls of material were tlien streaked on sterile one sixth blood 
agar plates No growtli is indicated as 0 and heavy growth as m 

table 2 

*The bacteriological work was done b> Mrs Elsie Ferrell 
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It Will be noted tliat foi ccitain oigamsms as E coh, only pH values 
materially below 2 0 on 3 lioui incubation had any marked destructive effect 
Since three hours or less is about the average length of time that food remains 
111 the stomach, it seems that a complete lowering of the pH of the stomach 
contents to normal levels may be necessary for complete or nearly complete 



I'lG 4 The per cent spelling abo\c niininium volume of different foods at diffcicnt pll values 

brought about b 3 addition of acid or alkali 

bactericidal effect Somewhat similar findings were obtained with a strain 
of Staphylococcus aureus and also with a non-pigmentcd staphylococcus, al- 
though these organisms were apparently a little more sensitive to acid Cer- 
tainly an> acid replacement therapy in achlorhydria would not lower the pi I 
of a* meal sufiicienth to ha\e cffccti\e bactericidal action as far as these 
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Table II 


The Effect of pH of Meal on Destruction of Bacteria 


Non>piementcd 

Ahemolytlc 

Stapli 

Slaph aureus 

i E eoli 

i 

1 

Beta streptococcus 

pH 

Growth 

pH 

1 Gronth 

pH 

Grow’th 

pH 

Growth 

3 6 

+ + + + 

5 7 


55 

+ + + + 

58 

+ + + + 

50 


53 


49 

+ + + + 

50 

+ + + + 

40 

+-1-++ 

46 


45 

+ + + + 

45 

+-!■ + 

34 

+-i — 1-+ 

39 

+ + + 

40 

+ + + 

40 

± 

30 

+++-1- 

35 

+++ 

36 

+ + + 

35 

0 

25 

++++ 

29 

+++ 

30 

++-i* 

30 

0 

20 

+ 

2 6 

+ 

24 

+++ 

25 

0 

1 5 

+ 

1 9 

0 

20 

+++ 

1 9 

0 

1 1 

\ 

15 

1 

+ 

14 

0 

1 4 

0 


oiganisms are concerned On the othei hand, certain organisms, and 
probably these include some of tlie more pathogenic bacteria such as the stiain 
of beta streptococcus sho^vn in table 2, are definitely destroyed under these 
conditions at pH values below 4 5 Such effective values could be reached 
with four to SIX 420 mg capsules of glutamic acid hydrochloride or about 60 
c c of normal citric acid or lemon juice In all probability certain patliogenic 
spores or encapsulated organisms could tolerate extremely low pH values 
The Effect of pH on Calcium Solution On an adequate dietary calcium 
intake (0 7 gm ) tlie greater part of the calcium is furnished by milk and is 
consequently bound to protein Van Slyke and Baker “ showed that the 
calcium was liberated from casein by acid addition and that this solution in- 
creased up to the isoelectric point of casein (pH 4 7) when all calcium was 
freed Holt, La Mer and Chown have shown that as the various calcium 
phosphates are acidified, complete solution takes place below pH 5 0 Ivy 
and associates * have shoAvn tliat stomach acid is essential for normal bone 
structure, at least in the growing animal 

That in the solution of calcium salts a time factor exists has frequently 
been appreciated and was again emphasized by Holt and coworkers for the 
calcium phosphate systems We have diecked the splitting of calcium from 
casein at different pH levels under conditions as found in the stomach Ten 
c c milk were curdled with renin at 37 5° C for 30 minutes Acid was tlien 
added to obtain tlie desired pH values, tlie lolume was diluted to 15 c c , and 
incubation continued with gentle shaking for anotlier three hours The 
mixtures were filtered to obtain the soluble calcium, the filtrates were all 
brought to pH 7 0, and the phosphates were removed with ferric chloride and 
calcium determined according to the method of Hoffman “ 

Figure 5 shows the soluble calcium split from milk curd at various pH 
values obtained by hydrochloric and citric acid additions at the end of a tliree 
hour agitation at 37 5° C The importance of adequate lowering of tlie pH 
of the gastric contents foi calcium liberation can readily be seen Under 
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these conditions there was little if any difference between the effect of 
hydrochloric or citric acid at any gwen pH It will be noted, however, that 
under conditions of complete equilibrium (Loeb, Van Slyke et al ), all cal- 
cium should be liberated at pH 4 7, the isoelectric point of casein This 
was not the case, however, foi a three hour period of incubation (the average 
emptying time of the stomacli), for calcium liberation was found to be mod- 
erately slow but was increased by lowering the pH In conditions of rapid 
emptying time of the stomach the amount of calcium liberated is propor- 
tionately decreased 



The Effect of Anacidxiy on Thiamine Stability Since thiamine is de- 
stroyed in alkaline solution exposed to oxygen and stability is promoted on 
the acid side, the question of destruction of thiamine in anacidity has been 
raised The work of Melnick, Robinson and Field,^^ however, has shown 
tliat thiamine is stable in normal gastric juice from pH 1 5 to 8 0 duiing a 16 
hour incubation at 37 5° C 

'] he Probable Amount of Acid Scciehon m the Stomach Since the 
amount of hydrochloric acid secreted by the stomach for a meal must be 
enough to bring the pH \ alue to about 1 8 or lower, this amount should be 
approximately comparable to the 104 cc. normal hydrochloric acid that was 
required to bring the pH of an a\erage meal to this pH in our experiments 
The .ntrage meal would accordingly require about 3 8 gm hydrochloric acid 
The actual amount, howe\cr, must be considerably more, for digested 
protein has an mcrca«cd buffer capacity, gastric mucin has an additional 
buffer \alut, and alkaline regurgitation from the intestines (said to be a 
normal proce=!s would result m partial ncutrah7ation The lower values 
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usually considered normal for acid secretion are based on inadequate test 
meals (toast and tea) and consequently on only partial stimulation of acid 
secretion From a practical standpoint, the effect of food on gastric acidity 
IS a summation effect of the acid stimulating and aad neutralizing abilities 
of the various dietaiy constituents as well as the emptying rate of the 
stomacli 

Conclusions and Summary 

1 The addition of acid to a representative ground meal at body tem- 
perature m vitro shows that tlie usual amount of acid used in replacement 
therapy has but little relative effect on tlie pH of the meal, because of the 
buffer value of tlie food The amount of any acid necessary to bring the 
pH of a meal to the noimal physiological post-meal range (pH 1 6 to 18) 
or foi peptic activation (below pH 2 0) is of sucli magnitude tliat practical 
aspects preclude its administration For U S P hydrochloric acid tins 
amount would be 35 c c Even twenty 420 mg capsules of glutamic acid 
hydrocliloride with a meal would fail to produce normal acidity or activate 
pepsin 

2 Upon acid addition, different foods have a buffer or neutralizing 
effect approximately pioportional to tlieir protein content For this reason 
an average large meal may have from 15 to 20 times the neutralizing ability 
of the usual Ewald test meal of 3 gm protein Consequently the evaluation 
of acid replacement tlierapy witli an Ewald meal may give altogether 
erroneous results 

3 Except for gelatin, the swelling of proteins as a step in solution and 
digestion is not appreciabty influenced by even the largest doses of aad 
advocated in replacement therapy In fact, the usual doses of acid advocated 
bring the pH of a meal to the range of minimum swelling of the proteins 

4 Usual acid replacement tlierapy does not bring tlie pH sufficiently low 
to have any appreciable bactericidal effect Certain strains of staphylococci 
and coll are uninfluenced by exposure m a meal to the maximum amount of 
acid therapy practical In fact, only complete attainment of tlie normal post- 
meal gastric pH gives anywhere nearly complete bacteiicidal action, and 
even tins pH may not be effective within tlie normal emptying time of the 
stomacli for certain acid-resistant, encapsulated or sporulated organisms 
On the other hand, certain types of pathogenic organisms are very sensitu e 
to even slight lowering of the pH below neutrality and acid therapy might 
well be a factor in their destruction 

5 Decreasing pH values from 6 5 to 1 5 are instrumental in propor- 
tionally increased liberation of calcium from milk over a three hour period 
On tlie basis of complete equilibrium, maximum calcium liberation should 
occur at tlie isoelectric point of casein, pH 4 7 , but during a tliree hour period 
of incubation complete equilibrium has not been obtained and furtlier lower- 
ing of the pH results in more rapid liberation of calcium 

6 Anacidity or h 3 q)eracidity has no effect on tliiamine destruction 
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7 The amount of hydrochloric acid secreted by the stomach for an 
average meal must be m excess of 104 c c normal, 35 c c U S P , or 3 8 gm 
as calculated from our data 
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A METHOD FOR THE CONTINUOUS RECORDING 
OF GASTRIC pH IN SITU. IV. FURTHER 
EVALUATION OF THE EFFICACY OF 
ANTACIDS IN VITRO AND IN 
THE HUMAN BEING 

By N E Rossett, M D , and James Flexner, M D , 

New Yoi k, N Y 

A method for the continuous recording of gastric pH in situ was recently 
described “ and utilized in proAuding continuous pH recordings in vivo 
(dogs) and in vitio Sodium bicarbonate, Sippy A powders, magnesium 
trisihcate, magnesium superoxol, and aluminum hydroxide were tested® 
The present communication deals with titrations in vitro and in the human 
stomach of these and other antacids commonly used in ulcer therapy 

]\Iaterials and Methods 

In P'jUo Thiity cc of 0 1 normal hydrochloric acid and 70 cc of 
distilled AN ater an ere placed m a beaker to represent the fasting contents (pH 
14) of a hyperchlorhydric human stomach This solution Avas led b> rub- 
ber tubing to a glass electrode connected to a continuous pH recorder A 
pumping s)-stem previousl) described ® aa as used to maintain circulation of 
the mixture aiound the glass electrode After a 10 minute control period 
the antacid, made up to 100 c c AVidi distilled Avater, was permitted to floAV 
over the glass electrode aaIiicIi Avas then Avashed by 50 c c of distilled AAater 
One tenth normal h} drochlonc acid AA’as added to the beaker at the rate of 120 
cc per hour AA'hich simulates the secretory rate of the Iia perchlorliA dric 
stomach 

In T'wo Patients on the Second (Cornell) Medical Du'ision, BelleAue 
Hospital, AA^ere chosen as subjects The fasting subject Avas seated m a AAheel 
chair AAith the back sloping 60 degiees The purpose and safety of the 
procedure aa ere explained, after which tiie soft palate and pharj nx Avere anes- 
thetized by the application of a 2 0 per cent pontocame solution containing 
one part m 20,000 adrenalin hydrochloride Five minutes aftei the applica- 
tion of pontocame the stomach tube was passed to a distance of 18 5 inches 
from the incisor teeth, at Avhicli level it Avas kept throughout the expeiiment 
The stomach tube used is illustrated m figure 1 Its lumen contains a small 
glass electiode Avith its shielded lead, a potassium chloride reference elec- 
trode tube, and reserAe space to permit the passage of fluids The location 
of the tube tip on the greater curvature just aboA’^e the antrum AAas Aerified 
fluoroscopicall) The subject's stomach aars emptied After determining 

♦Recened for publication October 6, 1941 

From the Second (Cornell) Medical Dnision, Bellevue Hospital, and the Department 
of Medicine, Cornell lilcdical College 
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the amount and pH of the fasting contents, a measured quantity was re- 
turned to the stomach and the recorder started When the same subject 
was used to evaluate several antacids the same quantity was used m each 
experiment After a short control period the antacid was added in the 
manner described for the beaker experiments On several occasions, be- 
cause of rapid emptying, additional distilled water had to be added be- 
fore completion of an experiment in order to keep the glass electrode m 
a fluid medium At the end of an experiment the stomach was emptied. 



Fig 1 Stomacli tube 


contenls mixed, and pH determined \Mth the standard glass electrode Sev- 
eral recordings also were made using a continuous flow glass electrode to 
w Inch gastric contents a\ ere led by nasal tube 

Results 

Figure 2 v.as made by superimposing the titration cuncs of the indicated 
antacids One gram quantities were used so that the tracings would be 
comparable Inspection rc\cals that calcium carbonate causes the most 
marked and prolonged rise in pH In order of decreasing effect the re- 
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1 CALCIUM CARBONATE Is 

2 POTASSIUM bicarbonate- ao 

3 POTASSIUM ACETATE - 66 



Fig 2 In a itro 


mainmg antacids are potassium bicarbonate, potassium acetate, sodium 
citrate, sodium acetate, aluminum sodium silicate, potassium citrate, mag- 
nesium trisilicate, and bismuth subgallate Tracings for bismutli subnitrate 
and bismuth subcarbonate (initial pH 3 9 and 7 0 lespectively) were omitted 
because they were almost identical with the tracing for bismuth subgallate 

Imtiol pH 

I MAGNESIUM OXIDE 105 

2 MAGNESIUM HYDROXIDE 101 

3 MAGNESIUM CARBONATE 105 



In figure 3 the titration curves show the pH changes after the addition of 
1 0 gram quantities of magnesium compounds The marked rise in pH 
caused by magnesium oxide is readily demonstrated A tracing for mag- 
nesium peroxide (initial pH 10 7) was omitted because this followed closely 
the curve for magnesium hydroxide In figure 4 curves secured w ith mix- 
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Initiol pH 

1 AMPHOJEL »5cc ♦OGqramMqO 7 9 

2 AMPHOJEL 15cc, •*0 3qrQmMqO 6 8 

3 GELUSIL 15cc ^ 8 8 

4 MILK of TRINESIUM 7 5cc 8 1 



Fig, 4 In vitro 


tures of aluminum liydi oxide and magnesium tnsilicate (Gelusil and Milk 
of Tnnesium) are shown together with that obtained with a more rational 
mixture, aluminum hydroxide (Amphojel) and magnesium oxide. Figure 
5 presents the titration cui ves for a glass of sweet milk (200 c c ) and sweet 



milk to which calcium caibonate and magnesium oxide have been added 
It ^Mll be noted that there is an additive effect which produces a long acting 
antacid and that the high initial pH of calcium carbonate or magnesium ox- 
ide alone docs not appear, having been effects ely buffered by the milk The 
tracings for 100 c c of sweet milk and 100 cc of 10 per cent cream illus- 
trate the better buffering action of the sweet milk Inspection of the human 
recordings re\cals that the pH changes follow closely the m vitro results 
The tracings shown were selected from a total of 66 experiments on 40 
subjects 

The subject for figure 6 was T K , a 40-year-oId white male, whose diag- 
nosis was exogenous obesiU. lie denied any gastrointestinal complaints In 
this case histamine 01 mg. per kilogram was used five minutes after the 
start of each experiment. The two experiments recorded, as m all the in 
M\o experiment** were done on succc'.snc dajs It will be noted that al- 
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TK *5631 

1 CALCIUM CARBONATE lOqram 

2 AMPHOJEL I5cc 



though calcium carbonate gn es a higher initial pH than an equivalent quan- 
tity of aluminum hydroxide m its liquid form (15 cc Amphojel, approxi- 
mately a 6 per cent suspension), the latter has a more sustained action 


pK 

CW *373909 



C W , the subject for figure 7, was a 51-year-old white male who had a 
roentgenological diagnosis of duodenal ulcer His tracings demonstrate 
the very high but transient rise of pH in response to 0 9 gm Sippy II powder 
(magnesium oxide and sodium bicarbonate in equal quantities) The re- 
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T6 ^5005 



suits With calcium carbonate and Ampliojel were in the same order as in 
patient T K 

In figure 8 the tracings for T G , a 35-year-old white male who was 
admitted because of hemorrhage from a gasti ic ulcer, are shown. They il- 
lustrate the high pH achieved with sodium bicarbonate, the rapid exhaustion 
of its buffering action, and probably the rebound phenomenon (pH 1 0 to 
1 1 ) as contrasted with the sustained action of aluminum hydroxide 

G R *31901 

1 AMPHOJEL I5cc MqO 0 6qram 

2 CALCIUM CARBONATE 2 0 qrams 

3 AMPHOJEL 30cc 

4 MAGNESIUM TRISILICATE 2 Oqroms 

pH 



The tracings for G R , a 39-ycar-old negrtss (figure 9) \\ith roentgeno- 
logical evidence of a duodenal ulcer, are illustratnc of the prolonged ant- 
acid effect of an aluminum hydroxide-magnesium oxide mixture and the 
reduction of the high pH of magnesium oxide b\ the buffering action of 
aluminum hydroxide in ^uch a mixture 
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Discussion 

The 1 espouse to em n onmental *■ ®’ " factors by diffeient patients becomes 
lelatuely constant \\lien each patient is tested repeatedly under the same ex- 
perimental conditions Thus, the response of each patient to various ant- 
acids IS in the same lelatne oider even though there may be a marked ab- 
solute variation m the eflfect of these antacids m different individuals as 
determined by secretory rate, nature of secietion, emptying time and regurgi- 
tation Our findings m the human being support the previous report ® that 
m vitro experiments with the recording glass electrode afford an easy and 
satisfactory method of obtaining information regarding the antacid prop- 
erties of various substances 

In addition to the extent of rise m pH and its duration, othei factors 
must be considei ed m e\ aluating the efficacy of an antacid That the human 
stomach is not normally subjected to high pH \alues is evident from the 
work of Bridges and Mattice ® which showed that over 70 per cent of 2000 
representative foods had a pH between 5 and 7 Only three foods had a 
pH over 8 These findings suggest 7 as the upper limit of the desirable pH 
range A rise to 7 or abov e remov^es the acid medium which may be neces- 
sary to protect the gastiic mucosa from the strong proteolytic action of le- 
gurgitated trypsin and erepsm which are active in alkaline media Most 
investigators feel that the lower effective pH limit is between 5, at ^\hlch 
point pepsin is practically inactive, and 3 5, a level at which peptic activity 
IS greatly diminished Probably more important than peptic activity is the 
pH level at ^^hlch pylorospasni is relieved and the vncious circle of pyloro- 
spasm hypersecretion, hypermotility, and ischemia is broken From the 
duration of the clinical response this relief may still be present at a pH of 
2 5 and a rise abov e 4 5 nev er seems to be necessary The pH rise from a 
fasting lev el of 1 5 to a buffered level of 2 5 constitutes an actual reduction to 
one tenth of the initial hydrogen ion concentration 

Presumably pepsin inactivation is desirable Mutch® has reported its 
absorption by synthetic magnesium tnsihcate and Komerov and Komerov 
and Schiffrm and Komerov demonstrated the precipitation and inactiva- 
tion of pepsin in vutro and m vivo in dogs by colloidal aluminum hydroxide 
With both substances more complete removal of pepsin was obtained if the 
free hydrochloric acid was buffered, but adequate pepsin inactivation was 
obtained without excessive i eduction of acidit)’- with aluminum hydroxide 

It IS also essential that the antacid does not permanently remove the acidi- 
fying effect of gastric contents or tlie latter will not be av'ailable to counteract 
the alkalinity of the digestive juices present m the small intestine For ex- 
ample, calcium carbonate (and all antacids which are not amphoteric in 
nature) yields neutral salts which cannot react with the alkaline intestinal 
juices, permits the intestinal alkalis to be reabsorbed, and taxes tlie buffer 
mechanism of the blood The absence of this undesirable effect permits 



200 


N E ROSSETT AND JAMES TLEXNER 


the use of as large a dose as is necessaiy of amphoteric buffeis without dan- 
ger of systemic alkalosis 


Conclusions 

1 Antacids commonly used in ulcer theiapy have been evaluated by 
means of a continuous recording pH meter m vitro and m the human being 

2 The similarity of expeiiments in vitio and m the human stomach 
recommend the former method as an adequate procedui e for analysis of pH 
changes by various antacids 

3 Magnesium oxide, pei oxide, hydroxide, and carbonate are the most 
eifective antacids m a purely chemical sense 

4 These as well as calcium carbonate when combined with milk or col- 
loidal aluminum hydroxide are effectively buffered m their alkaline range 
and pi oduce long acting antacids 

5 Milk or aluminum hydroxide in adequate dosage best fulfills the 
physiological cnteiia of ideal antacids as stated m oui discussion 
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SULFONAMIDE THERAPY OF BACTERIAL 
ENDOCARDITIS; RESULTS IN 42 
CASES 

B} W R G \LBREATH, M D , and Edgar Hull, M D , F A C P , 

Neiv Oilcans, Louisiana 


During tlie }ears 1938 to 1941, inclusive, tliere were 67 cases of bac- 
teiial endocarditis among the patients admitted to the Charity Hospital 
Forty-two of these cases received tlierapy with one or more of the sulfon- 
amide drugs This report, reviewing the 42 cases which received sulfon- 
amide therapy, is made in order to add data to those recorded by numerous 
authors relating to the effectiveness of the sulfonamide drugs in bacterial 
endocarditis 

Ciiieiia for Diagnosis The diagnosis was based eithei upon (1) a 
compatible clinical picture plus one or more positive blood cultures, or (2) 
necropsy evidences In 32 cases tlie diagnosis was established ante moitem 
b} the first criterion , iii the other 10 cases the presumptive diagnosis of bac- 
terial endocai ditis, unestablished during life of the patients by blood culture, 
was confirmed by postmortem examination No attempt has been made to 
differentiate between acute and subacute forms of the disease 

Data Regal ding Incidence The cases were evenly distributed between 
the sexes and races, there being 12 white males, 10 white females, nine colored 
males, and 11 colored females The age range was from two to 75 years, the 
majority of cases falling between the ages of 15 and 30 The duration of 
hospital stay varied from two to 202 days, the average stay being about 
seven weeks 

Sites of Vegetations Based on postmortem findings in 30 cases, and on 
clinical data in 12 cases, the sites of vegetations may be listed as follows 


Mitral val\e 18 cases 

Aortic valve 8 cases 

Mitral and aortic valves 7 cases 

Tricuspid valve 2 cases 

Aortic and tricuspid ^alves 1 case 

Pulmonary -valve 1 case 

Aortic, mitral, and tricuspid valves 1 case 

Congenital defects < 4 cases 


Bacteriology In the 32 cases with positive blood cultures, the following 
organisms were lecovered 


Streptococcus viiidaits , 

Beta hemolytic streptococcu-s 
Staphylococcus aureus 
Staphylococcus albus 
Pneumococcus 

Streptococcus viridans and pneumococcus 
Ebcrthclla typhi 

In 10 cases positive blood cultures were not obtained 


20 cases 

1 case 
4 cases 

2 cases 

3 cases 
1 case 
1 case 


* Received for publication February 6, 1942 

From the Departments of Medicine of the Louisiana State Universitj 
and the Charity Hospital of Louisiana in New Orleans 
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Therapy Sulfanilamide alone was employed m 20 cases , sulfanilamide 
and sulfapyndme in nine cases , sulfapyndine alone m six cases , sulfapyndme 
and sulfatliiazole in three cases, sulfamethylthiazole m one case, sulfanila- 
mide, sulfapyndme, and sulfatliiazole in two cases, and sulfapyndme, sulfa- 
thiazole, and sulfadiazine in one case 

There was great variation in the total amounts of sulfonamide drugs 
given to different patients, but as a rule the dosage per day was large The 
total amounts given to individual patients bore a direct relationship to the 
duration of the hospital stay Thus the largest total dose, 1043 grams, was 
given to a patient who spent 202 days in the hospital, and the smallest total 
dose, two grams, was given to a patient whose hospital stay was but two days 
In most cases sulfonamide therapy was continued until death, or until toxic 
effects of the drugs used necessitated their discontinuance The successive 
use of different drugs of the sulfonamide groups in a given patient was 
always due to failure of the drug used first, or to the occurrence of toxic 
manifestations due to the first drug used 

Fiequent blood transfusions weie given to most of the patients In two 
patients hyperpyrexia induced by the intravenous injection of typhoid vac- 
cine was used as an adjunct to sulfonamide therapy Treatment was other- 
wise supportive and symptomatic 

Results All of the patients died In some patients there were tem- 
porary remissions in the temperature curve, but for the most part the disease 
pursued a course appai ently unaffected by the treatment 

Necropsy Findings Autopsy was performed in 30 cases, 71 per cent 
of the total number In all these cases characteristic lesions of acute oi 
subacute vegetative endocarditis were found In no case was there evidence 
of healing of the lesions Evidence of embolism was present in 28 cases 
The kidneys and spleen were the most frequent sites of infarction, but, in the 
order of their frequency, infarcts of the brain, lungs, heart, liver, and thyroid 
w ere also encountered 


Comment 

Xolhing is proved by this senes of cases regarding the efficacy of the 
sulfonamide drugs in the treatment of bacterial endocarditis There is only 
proof that in these cases the drugs used, in the dosage employed and in the 
duration of their eniplojment, ^^ere without curative effect. It is to be noted 
that sulfanilamide alone was used in almost half the cases, sulfapyridinc. 
alone or m combination with other drugs, m 21 cases, exactly half of the 
senes; sulfatliiazole m onh six cases , and sulfadiazine in but one It should 
also be noted that this senes is unusual m that almost half of the cases weie 
due to organisms other than the StrcptococcuK viridou^ 

This series, therefore, adds only to the total number of reported case^ 
of bacterial endocarditis in which sulfonamide dnigs ha\c been used Since 
the ca^e^' herein rcpnrterl are taken from a total number of 67 proved cases 



SULFONAMIDE THERAPY OF BACTERIAL ENDOCARDITIS 


203 


of bacteiial endocarditis encountered during a four-year period, additional 
data regarding the outcome in cases which have not been treated with 
sulfonamide diugs aie furnished by this report There were 25 such cases 
obser\ ed during tlie four-y eai peiiod, and 25 deatlis 

Summary 

During the four-year period covering the years 1938 to 1941, inclusive, 
67 proved cases of bacterial endocarditis were encountered in the Qiarity 
Hospital One or more of the sulfonamide drugs were used in the treatment 
of 42 cases, and no sulfonamide drugs in 25 All 67 of the patients died 



CLINICAL EVALUATION OF CEDILANID=^ 


By Maurice Sokolow, M D , and Francis L Chamberlain, M D , 

San Francisco, California 

The pure glycosides of digitalis have been the subject of many recent 
pharmacological and clinical investigations Originally all the studies were 
purely chemical, but they have assumed clinical importance The crude 
whole leaf of Digitalis purpurea commonly used m clinical medicine has 
never been an ideal therapeutic agent The various preparations differ 
widely in composition and potency, and lequire biological standardization 
Furtheimore, the U S P. product may vary m strength with each revision 
For instance, the digitalis m U S P XI is approximately 30 per cent more 
potent than that in U S P X, and the United States Pharmacopeia allows a 
40 per cent range between the weakest and the strongest preparation Gold ^ 
assayed various commercial products and found a three-fold difference in 
strength although all were labeled U S P XI This difference in strength 
IS of great importance when parenteral theiapy of digitalis in giavely ill 
patients is considered or when constant potency is desired for maintenance 
doses 

Smith - and Stoll ^ were the pioneers m the chemical isolation of the pure 
glycosides of digitalis Stoll studied both Digitalis pwpuiea and Digitalis 
laiiata A diagram from his monograph illustrates the similarities of, and 
the differences bet^^een the two types of digitalis (chart 1) Each has three 
glycosides but lanatoside C, the third gh'coside of lanata, has no close chemi- 
cal relationship to the gl}cosidcs of purpuiea and is not found in the ordi- 
nary U S P Digitalis purpuiea This glycoside has been isolated in ciystal- 
linc form and has been standardized b\ weight It does not require 
biological assa> . 

Early chnicdl vork has tcnteicd on lanatoside C because the phaimaco- 
logic observations of ^loc and Visschcr '* suggested that it was the most 
potent and the least toxic of the gljcosides The earliest clinical rcpoits 
which indicated that it was a potent therapeutic agent came from continental 
iinestigators Wa\ne® specificalK used digoxin, a breakdown product of 
lanatoside C, whereas others used lanatoside C The first American re- 
ports were a series of articles by Gold and his co-workers on the pure gly- 
cosides * The ino^t extensive clinical stud} was made by Fahr and La- 
Due “ who showed that lanatoside C is potent both orally and intravenously 
and that the speed of action of the intraccnous product resembles that of 
strophaiithin Our stiuh of lanaiosidc C was begun independent!} tw’o years 

* Ftcecivcd for pubhcriUon December 8, 1941 

F'rom the Department of ^^c<!lCt'TC, Unj\crsit> of California Medical School, San 
F'rarct'co 

Aided b> a prant from the Sandor Chemical Worl ■- Fnc 



CLINICAL EVALUATION OF CEDILANID 


205 


DIGITALIS LANATA 

1 

DIGILANID 

Se^rahof^r isomorphous compontnfs by physical methods 
gSlDE A LA^^ATislDE B '"lANATOSIDE C 


LANATOSIDE A LANATOSIDE 
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OEACETYllANATOSIDEA ACETniWfilTOWN fEACOttWIttTOStOEa ACETYLGITOXIH HEAtElYUAMATKlDEC A(ETYLD 160 XIN 
(FUltniREA filYCOSlOE A) (aand B fw mi) (iPURfUREA filYGIStOE fi) (a and (3 forms) V>^ (a and B formi) 
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total acid hydrolysis 
(-Bdigitoxoje) 

DIGITOXIN 

eniymatie hydrolysis 
(-glucose) 

PURPUREA GLYCOSIDE A 

(deacetyllanatosioea) 


, 


.1#" 


DIGOXIN 

i 

total acid hydrolysis 
(-3 digjtoxose) 


% ^ 

DIGITOXIN GITOXiN DIGOXIN 

i , I I 

total acid hydrolysis total acid hydrolysFs total acid hydrolys 

(-3 digitoxose) (-3 dijitoxose) (-3 digitoxose) 

DIGITOXIGENIN 6IT0XI6ENIN 6ITALI6ENIN DIGOXIGENIN 

I I (SIT0XI6EHIN HYDRATE) 

I acid hydrolysis total acid hydivlysis total acid hydrolysis 

’-3 digitoxose) (-3 digitoxose) (-2 digitoxose) 

DIGITOXIN GITOXIN GITALIN 

t t t 

rmatlc hydrolysis enzymatic hydrolysis i 

(-glucose) (-glucose) | 

IREA GLYCOSIDE A PURPUREA GLYCOSIDE B ? 

ETYLLANATOSIOEA) (DEACETYLLANATOSIDE B) { 

t i 

Separation of amorphous homogenous components i 
by physical methods 

COMPLEX OF GENUINE PURPUREA GLYCOSIDES 


DIGITALIS PURPUREA 

Cix^RT 1 Tlie newly discovered relationships between the lanata and purpurea 
gl 3 cosides (after Stoll and Krcis) 


ago, and confix ms and extends sonxe of the observations made by Fahr and 
LaDue 

In mterpretiug the dosage of lanatoside C. it is important to note, as 
vas first emphasized b3r Gold,® that dosage and toxicity of the puie crjstal- 
Jine gl) cosides cannot be deduced from comparative values obtained on test 
animals but must be detei mined chnicalh' in man The dosage must be con- 
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sidered m terms of milligrams and not of cat units In man, one cat unit 
of digitalis leaf may produce the same clinical effects as five cat units of 
lanatoside C when both are given orally 

Lanatoside C (or Cedilamd) is marketed by the Sandoz Chemical Works, 
Incorporated The oral preparation is made in tablets of 0 5 mg each and 
the intravenous preparation in ampoules, each cubic centimeter of which 
contains 0 20 mg of the drug A cat unit is considered equivalent to 

028 mg 

Method of Study 


The patients who were chosen for the investigation presented the usual 
indications for digitalis therapy, sucli as congestive failure, paroxysmal 
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nocturnal d>spnca, auricular fibrillation and auricular flutter. Most of them 
were hospitalized Cedilanid uas given orally or intravenously after a pre- 
liminary control period of rest in bed, restriction of salt and fluids, and se- 
dation In many instances repeated determinations of the \enous pressure,*^ 
circul.ition time,! and \ttal capacit> were made to supplement the usual clini- 
cal oh‘'er\ations of changes in d\.spnca, orthopnea, ejanosis, venous engorge- 
ment, rales, cardiac rate blood prcN^ure. size of li\cr, peripheral edema, 

* Vcnoii* pressure .is dcterinmcf! l», the direct method v.tth a spinal fluid manometer 

t Circ*i It 0.1 rues were d..ten.i ned v ith the oh;ectiie alpha lobclmc (Sandor) method 
b,. injectj 'e from 0 003 to 0 005 pm 
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weiglit and fluid balance These data were recorded on mimeographed 
charts Repeated electrocardiograms were taken duiing and after digitali- 
zation m order to determine the effects on the electrocardiogram and on the 
rate of excretion 

The dosage of cedilanid (see Dosage, page 208) varied according to the 
speed desired for digitalization The maintenance dose for both oral and 
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intravenous preparations was obtained by frequent examination of each pa- 
tient over periods of months All observations were made after the patient 
had been recumbent for at least 20 minutes The maintenance dose was 
considered the dose just short of the point of mild toxic symptoms which 
could be maintained for at least a month 

Many of the patients had been previously digitalized and maintained with 
Digiiahs purpwea Some were subsequently digitalized with purpurea if 
failure occurred when cedilanid was omitted In this way a comparison of 
the dosage, toxicity, and excretion of Digitalis pwpurea and cedilanid was 
possible 

Clinical Results 

The therapeutic results with cedilanid paralleled the best previously ob- 
tained with Digitalis pinpwca Of 95 patients, approximately 40 per cent 
had cardiac failure with sinus rhythm All but three of these received strik- 
ing therapeutic benefits They had varying degiees of failure, but the al- 
most uniform improvement in dyspnea, orthopnea, edema and other symp- 
toms confirms the many observations made in lecent years which piove the 
value of digitalis in cardiac failure with sinus rhjthm 

Approximately one-third of the patients had auricular fibrillation with 
or without failure, and all show'ed definite improvement The speed of 
action of the drug w'hen given intravenously W'as paiticularly noteworthy 
Auiicular flutter was present in 17 instances Aftei administration of 
cedilanid, conversion to auricular fibrillation occuried in tw^o and to sinus 
rhythm in 14 patients, one converted spontaneously Fiequently the con- 
version took place w ithin 24 hours The dose w'as the same as that gn en 
in failure Representative charts are show n in figures 6, 7 and 8 

Dosage 

At fust the dose was determined by trial and error When oui investi- 
gation was begun, the onh clinical reports w’ere those of continental investi- 
gators W c found that their dosage w as too low and that our figures came 
close to those of Fahr and LaDuc “ 

The oral digitalizing dose was determined accurately m 45 patients It 
\.ined from 7 mg m 24 houl^ to 16 mg m 96 hours, the average dose was 
7 5 mg m 72 hoins The lange of dosage is gnen in tabic 1 
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The xnttavenoiis cedilaiud was given in full dosage to 41 patients Digi- 
talization was accomplished by single or multiple injections within 24 to 48 
hours The digitalizing dose varied from 6tol6cc (12 to 32 mg ) in 
24 hours No patient had even mild toxicity on less than 8 c c (16 mg ) in 
24 houis Three patients had mild transient nausea when 8 cc were 
given in a single dose Several patients received 2 c c (0 4 mg ) every 
four hours for three to four days until full digitalization occurred No 
toxic S}*mptoms were observed and the clinical results were excellent 
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Striking clinical effects were obtained with the intravenous preparation 
An abrupt drop in ventricular rate frequently occurred within 10 minutes 
(figures 4 and 5), although the full effect usually required an hour This 
confirms the observations of Fahr and LaDue In some patients the eflFect 
on the ventricular rate was not obtained until the digitalizing dose had been 
reached In figure 1 it is seen that the third dose of 2 c c produced an 
abrupt and sustained fall in ventricular rate, whereas 6 c c previously ad- 
ministered had had only a partial and unsustained effect In many in- 
stances the patient entered the hospital in desperate cardiac failure and within 
24 hours showed striking subjective and objective lmp^o^ement Tjqncal 
examples are shown in figures 2 and 3 

For intravenous administration of cedilanid we have found that the 
procedure of choice is an initial dose of 6 c c (12 mg ) followed by doses 
of 2 c c (0 5 mg ) everj^ three to four hours until the desired beneficial or 
mild toxic sjnnptoms are obtained 
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The maintenance dose of oral cedilanid was determined accurately in 
47 patients For a period ranging from several months to two years, these 
patients were seen eveiy two to four weeks and the clinical state and resting 
ventricular rates after administration of varying amounts of the drug were 
noted The dose needed for maintenance ranged from 0 5 to 2 5 mg The 
average maintenance dose was 1 6 mg 

The maintenance dose of the intravenous prepaiation was determined in 
three patients It was 10 cc, 12 cc, and 2 0 c c respectively, or an 
average of 0 34 mg daily Figure 5 illustrates the method of determining 
the maintenance dose The patient received 23 c c over a period of a month 
during which time the ventricular rate gradually escaped from 70 to 90 , the 
maintenance dose, therefore, was greater tlian 1 0 c c 

Comparison of Oral and Intravenous Cedilanid 

Accurate comparison of the digitalizing dose of the oral and intravenous 
preparations of cedilanid in the same patient on different occasions was made 
in seven patients Table 2 illustrates the results The average oral-intra- 

Table II 

_ . _ Intravenous Dose Oral/Intravcnous 

Oral Doac — — — — — 

(72 liours) (24 hours) 

«nK me Ratio 


75 

1 6 

47 

90 

2 1 

43 

75 

14 

53 

70 

1 2 

5 8 

64 

1 6 

40 

7 0 

1 9 

3 7 

90 

1 6 

56 


venous latio is 4 8 lo 1 Thus, in terms of milligrams, 4 8 times as much 
drug is required for oral as for intravenous digitalization However, if we 
ascnnic an a^elage niainlcnante dose of 1 6 mg and coirect the oral digi- 
tali/ing dose to that obtained in 24 hours, the ratio is 4 4 to 1 6, or 2 75 
'1 bus. in terms of 24-hour digitalization, 2 75 times as much drug is re- 
quired for the oral as foi the intra\enous dose 

No sicmfuanl difference in the clinical eftccti\encss of the oral j 'ntra- 
\eno«'« prtpaiations could be determined, except ^\]th legard to the\ d of 
effect Onl> mild toxic s3mptonis verc obtained with the intravenoi , diug 
whereas v, ilh the oral drug the\ were more se\crc. rurihei w'ork is m pro'>-- 
rcss to dctcimine vhether the effects are more constant and predictable if the 
drug is g!\eri intra\ei.nush It ma> be the more uniform because the indi- 
eidual \:n>tioMs to absorption need not be considered 

The mtraectiou'. puidnct ie not dec-rable for maintenance bec.iu'.c of its 
r,*pid excretion and the neev.'«it> for lont.nued and frequent injections 
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a ratio of 5 to 1 , but, as noted pieviously, cat units can not be used to com- 
pare crystalline and ci ude substances 

Accurate data on the comparative digitalizing dose of the two drugs were 
obtained m 10 patients The average digitalizing dose in 72 hours was 7 6 
mg for cedilamd and 1 5 gm for Digitahs purpurea This, m terms of cat 
units, is a ratio of 2 to 1 
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It is of interest to note that the digitalizing-maintcnance ratio of cedilamd 
IS 7 6 to 1 6, or 4 7, whereas that of Diqiiah^ purputca is 1 5 to 0 13, or 11 3 
Thus, the maintenance dose of cedilamd is approximately one-fourth the 
digitalizing dose whereas the maintenante dose of Digitalis purpurea is one- 
clc\cmh the digitalizing dose Therefore, it is apparent that oial cedilamd 
is absorbed or utilized rouglih three time; as easil\ as is oral Digitalis pui- 
purca If, as Gold * has stated, only 10 to 20 per cent of Digitalis pur pin ca 
IS ab‘-orbcd from the ga'^iroiiitcstinal tract, then 30 to 60 per cent of ccdi- 
lanid is absorbed These figures compare favorably with the doses re- 
quired to digitalize one patient with both oral and intra\cnotis cedilanid 
(figure 2). 

According to onr clinical study, the most ob\ ions benefit of cedilanid is 
deriNcd from its iiura\cnoiis ti«e in urgent cardiac failure or when rapid, ac- 
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curate dosage is desired Its unifoim potency and its puiity allow greater 
confidence in giving large intravenous doses The inci eased absorption of 
oral cedilanid may prove important 

Summary 

1 Lanatoside C (cedilanid) is a pure, stable, crystalline glycoside derived 
from Digitalis lamia 

2 It IS a potent therapeutic agent in congestive cardiac failure with nor- 
mal rhytlim, in auricular fibrillation and in auricular flutter 

3 In auricular fibrillation, intravenous cedilanid produces an abrupt fall 
in the ventricular rate, frequently within 10 minutes 

4 The average oral digitalizing dose of cedilanid is 7 5 mg in three days 

5 The average intravenous digitalizing dose is 8 c c (16 mg ) m 24 
hours 

6 The average maintenance dose of oral cedilanid is 1 6 mg 

7 Oral cedilanid apparently is absorbed tliiee times as readily as oral 
Digitalis pinpwea This is based on the fact that the digitalizing dose of 
cedilanid is only 4 7 times its maintenance dose whereas tlie digitalizing dose 
of Digitalis pitrpitica is 11 3 times its maintenance dose 

8 No striking difference in clinical effects was noted between oral 
cedilanid and oral Digitalis puipwea 

9 The most important tlierapeutic advantage of cedilanid is obtained 
from tlie intravenous preparation, primarily because of its rapid action 

10 Approximately 2 8 times as much drug is required for oral as for 
intravenous 24-hour digitalization 
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PANCREATIC TISSUE EXTRACT (INSULIN-FREE) 
IN THE TREATMENT OF PERIPHERAL 
VASCULAR DISEASE* 

By Charles Klein, M D , Gamuel Saland,* M D , F A C P , and 
Herman Zurrow, MD, Bronx, New Yoik 

It has become the custom, m the literature on peripheral vascular disease, 
to state that there has been an upsurge of interest in, and an increase m 
clinical and physiological understanding of this type of disorder in recent 
years To those who work intensively in this field, however, it is evident 
that therapeutics has not kept pace with diagnosis Moreover, the problem 
of treatment becomes progressively more important as oui increasing under- 
standing of peripheral vascular diseases uncovers more cases, and as our 
population shifts into the age group in which vascular disease is one of the 
commoner causes of disability 

It IS our purpose, in this paper, not to introduce a new tlierapeutic agent, 
but to present the results of a three-year study of one of the first substances 
used in the tieatment of peripheral vascular disease, namely, insulin- 
free pancreatic tissue extract This substance has been used for at 
least 10 years Acknowledgment for its introduction is generally accorded 
to Frey and Kraut ^ It has been used extensively in Europe for the tieat- 
ment of angina pectoris as well as of claudication Wolffe has contributed 
to our understanding of its chemical nature and physiologic action,® and he 
has submitted several reports concerning the clinical evaluation of its 
effects®’^ Recently, Fisher, Duryee, and Wright described a partly ob- 
jective method for evaluating the effect of therapeutic agents on claudication 
time and submitted a favorable leport on the action of insulin-free, pancreatic 
tissue extract ® 

At our Clinic, the study of pancreatic tissue cxti act f was divided into 
three parts. (1) Observation of the “immediate” effect, le, within three 
hours, of intramuscular injection of the tissue extiact on superficial (skin) 
and deep (muscle) temperature (2) Observation of the “immediate” ef- 
fect, 1 C, within one-half hour, of intramuscular inj'cction of the tissue ex- 
tract on claudication time, as measured by the ergometer (3) E^aluation 
clinically, according to criteria set forth by us® and outlined below, of the 
effect of prolonged, regular administration of pancreatic tissue extract by 
intramuscular injection, for periods %ar)'ing from six to 24 months 

*Rcccuc(l for pub'icntion December 27, 1941 

Fro u the Pcripbtral Vascular Disease Dcpirtmcnl, The Bron’c Hospital, Broii’c, Nt\% 
York. 

tin our stU'lKS, three different commercial brands of pancreatic tissue c' tract were 
iiictL The c-xtract dcsiRnitcd hereafter as No 1 is Tis'uc Hxtract No 568 (Sharp 
Dohrne) , tliat designated No 2 is Pancreatic Hormone (Grant) , No 3 is Depropantx 
(Sharp £. Do’in.c) \Vc v ish to c-^prt‘s our appreciation to these compuucs for their 
ktrd.’c^s and courtesj m supplying our Chnic with these matcrnls for clinical stud> 
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1 Effect on Skin and Muscle Temperature The effect of deproteinated, 
nisuhn-free, pancieatic tissue extract (Depropanex) on the skin surface tem- 
perature of the great toe and on the calf muscle temperature was studied in 
nine patients At the stait of each study tlie patient was permitted to rest, 
lying on a table, with the lower extremities exposed to room temperature, 
which nas between 21 and 26° Centigrade An intramuscular thermocouple 
needle was insei ted into the calf muscles of one extremity and connected with 
a galvanometei adjusted to give temperatuie leadings in degrees Centigrade 
A skin thermocouplet was used to measure skin surface tempeiature, the 
area of skin on the dorsum of tlie great toe just below the nail base was used 
Frequent pieliminarj readings were taken When the skin and muscle tem- 
peratuies appeared stable after at least two consecutive leadings 10 minutes 
apart, the stud) was begun on the patient One-half to one hour was usually 
required before temperatuies no longei varied Room temperatures were 
recorded, and care nas tal<en to keep them as constant as possible Rectal 
temperatuies were taken before anj' procedure was started, and tlie study not 
done if tlie reading was higher than 99 8° F Three cubic centimeters of 
pancreatic tissue extract were injected intramuscular^, and skin surface and 
muscle temperatures nere recorded at approximately 15 -minute intervals for 
from two to three hours 

The nine patients studied weie taken fiom the Peripheral Vascular Dis- 
ease Clinic They had never been treated with pancreatic tissue extract 
They all had had a complete medical and peripheral vasculai workup They 
consisted of two normal patients and seven patients with arteriosclei osis 
obliteians 

In the mterpietation of results, it was considered that skin temperature 
changes of less than 1° Centigrade were not significant, being well within 
the range of technical error Changes in surrounding envii onmental tem- 
perature were taken into consideration in analyzing results, as indicated 
below 

Results (see table 1) In eight cases, the muscle tempeiatuie fell from 
0 5 to 41° Centigrade within two hours after the injection of pancreatic 
tissue extract These eight included the two normal patients In one case 
of arteriosclerosis obliterans there was a rise of 10°, however, in this study, 
the room temperature rose 3° 

In five cases, the skin surface tempeiatuie was not appreciably altered 
In one case, there was a rise in temperature of the right and left great toes 
of 2 2 and 2 1°, respectively This was a case of arteriosclerosis obliterans 
In one case, without peripheral vascular disease, there was a rise in skin tem- 
nperature of 1 0° in the left great toe In one case of arteriosclerosis oblit- 
erans there was a drop of 3 4° in the right great toe, a drop of 2 7° in the 
left great toe In anotlier case of arteriosclerosis obliterans there was a 
drop of 2 7° in the right great toe, and a drop of 3 3° m the left great toe 

* Leeds-Northrup Instrument Co 
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currcci in citjht cases, .n «iso m om. e.isi. wUhnt two hoxir^ .nftet 

nuramusculnr injection iif 3 ce of p mete me tisane t\tract In fivi 
there was no sipiiiknnt nUctation m skin sitrfruL Uinpeiature, a drop in 
ca‘ies, a slight n^e in t\\o eases 

2 “Immctiidh" llftat im C Ittudtuilkm 1 tnw Xinc patients, .dl mi 
fciing from artciioscltiosis oljliie'tans. wete' n-ed in this siutK. h'onr ene{ 
A\alk no moic than one-half to one cit\ hloe'k without the fKcurrenec of ct. 
muscle pam sewtic enough to lecjuiic eessation of walking hour could wd 
about one and one-half cilv blocks hefoie the onset of claudication pam i 

patient could walk 15 blocks it>, 

Dcpropancx (Shatp & l^ohme) was ihe tissue extiaci used, and noi i.- 
sabne w'as used as a control substance in the control studies Measurcmeiu 
of the claudication lime was done by means of an cigometer. This consisted, 
essentially, of a 10 pound weight connected wdlh a foot pedal b\ means of a 
linn chain passing over a pulley The patient raised this 10 pound weight six 
inches by depressing the pedal w'lth his foot; by keeping the heel fixed as 
much as possible, this threw the greatest part of the work on the calf muscles 

The procedure used was as follows The patient was scaled before the 
cigometer, at rest, for one-half houi Then, using the limb showing the 
greatci involvement, the patient dcpicsscd the foot pedal at a fixed, icgulai 
latc until muscle pain set m Tins interval w'as timed, and the number of 
limes the foot pedal had been dcpicsscd m this period wms lead from the 
counter Another half-hour icst peiiod wxas given, and the cigometiy wms 
repeated Then 3 c c of pancreatic tissue extract w^erc injected intramus- 
cularly, a half-hour lest period was given, and the ergonietry was again re- 
peated* One w^eek later the above piocedure w'as repealed m its entirety, 
with the same patient, using the same limb, except that 3 c c of normal saline 
w'cie injected in place of the pancreatic tissue extiact 

Re^uUs (see table 2) Aftci Depiopanex injection, three patients showed 
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Table II 

Effect of Tissue Extract (Depropanex) on Claudication Time of 9 Patients Suffering 
from Arteriosclerosis Obliterans Ergomelrtc Measurements 


Case 

No 

“Chmcal" Claudication 
Distance 

1 Depropanex 

Normal Saline 


After 

Is/ 

><-Hour 

Rest 

Period 

After 

2nd 

H-Hour 

Rest 

Period 

Vi Hour 
After 
Ttss 
Ext 

In/ection 
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Is/ 

H-Hour 

Rest 

Period 

After 

2nd 

H-Hour 

Rest 

Period 

H-Hour 

After 

Saline 

Injection 

6S122 

IJi blocks 

Secs 

186 
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162 

289 

282 



Strokes 
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253 

360 

177 

277 

305 

109181 

IH blocks 
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83 

1 

113 ' 

132 

113 

229 
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121 

96 

126 

142 

121 

314 

74797 

IH blocks 

Secs 

261 

t 

209 

over 12 minutes 


i 

1 

Strokes 

276 

— 

245 

— 

. 1 

— 

82293 

lJ/$ blocks 
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21 

84 

60 

42 

61 

120 
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7 

10 

33 

41 

71 

100 

114246 

14 block 

Secs 

130 

143 

93 

146 

143 

233 
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148 

164 

111 

167 

168 

282 

n S4081 

H block 

Secs 

187 

154 

140 

199 

201 

146 

fi 


Strokes 

167 

167 

156 

235 

285 

177 

87813 

Less than 

Secs 

72 

63 

73 

75 

99 

93 

ea 

block 

Strokes 

84 

74 

84 

96 

135 
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T1 73005 

15 blocks 

Secs 

95 

1 

59 

115 

not reported 



Strokes 

114 

75 

121 




coiii 









obht'374 

H block 

Secs 

51 

58 

37 

24 

29 

28 

I 


Strokes 

58 

70 

36 





H'' 


a Significant prolongation of claudication time (43, 33, 56 seconds, and 107, 
30, 46 pedal strokes, respectively) , four patients showed a decrease in claudi- 
cation time (52, 50, 14, 21 seconds and 31, 53, 11, 34 pedal strokes, re- 
spectively) , one patient showed practically no change (10 seconds, 10 strokes 
more) , one patient did not adhere to the rate and rhythm set, and pedalled 23 
strokes more but 24 seconds less 

After normal saline (control) mjection, tliree patients showed an in- 
crease in claudication time (116,. 59, 90 seconds and 193, 29, 114 pedal 
strokes, respectively) , one patient showed a 7-second decrease, but could 
pedal 28 times more, one patient showed only a 1 -second difference, with 
pedal strokes not reported, two patients showed a decrease of claudication 
time (6, 65 seconds and 14, 108 pedal strokes, respectively) , two cases were 
not reported 

In summary, it could be stated that pancreatic tissue extract (Depro- 
panex) had no specific effect in prolonging claudication time within one-half 
hour of injection, as measured by ergometer 

3 Cluneal Evaluation of Effect of Prolonged Adimmst ration of Pan- 
el eatic Tissue Ext) act Thirty-nine patients were used as subjects Of 








t u t * 


>• ' f 


* * S*. 'i' ! ’♦ 


. ' i. ' ‘ / 


Jh 




i 


th*- ", 15 Vf u - t tlw-v ' 

w r 

n 

{ '>’*1 

, 1 

4 

% 


t’Ut'i''!* 'ih, . Ws 's t' r r h*{i . '1 » ' 

■ 

f 

n *, 

* 

t 


. 

* *i‘ /' {' 1 ' * 

-xiH'l in'tc.ah' tc' itf"'; a?- 

1 aht 


1 K ‘ 

*?■ 

k 

t 

‘ ^ : 

pn. 

Witf I'f' r'* p-u.f'f I*'!* Is U' 1, 

*ht ‘ w* 

' t 

I I 

t 

t 

A « 

'■.f 

*f . ?'• 

« cil umvu nu*t. nsnr, md ^ pU'^t 

. t' p 

C *1 

:%c \ 


1 

t 

\ <>■ 


i.jMitp'. toM'.td .1 dtitt'fw'' r 

d Inj' d 

; *.! 

' }' 

"'a 


’ !' 

'i'- ‘ ^ 

! hi* w »s giVi n *vs>i a v* * **' 5 * * 

tkl 

I'lr 


> >a 

1 

.r 

•« 

. «r ^ * » V 

t. K ft- 

bo'h dt%{''n>*t*. t*' «' lu i*' 1 . 

t\ t \ 

t 

ri» 

i ‘ - 

w 

t r 

. ' V 

* 1 *1 t| * ft( { 

lU'.trvu tn>u *1’* * 

('* * n *• 

ot 

1 »f 

>■'. ■ 

ft 

1 . 

i rc lb'’!. 

bn.d f.ui and {ft n* 

.1? fht t 

in 

ft f 

< t k <1 

r > 

fr 

ti f. 

rn ;n'! , 

.iv the i'« « d .ii"'* . wi'it i'i\i it an il\» -u 

- t’>? 

* I- V 

t {•/' 

If 

« 

pa"! 


On aduu'' f»s iln piiuta t** ihi 

tdt*m 

*V 4 

, x'nji't 

• 1 

* » k. 

r 

V {>{•>•) 

phN'-u.d fS.imuntU'U w.t- tbeu, and 

rt>ut!»u ■ 

Vtltl 

ni'h 


1 

IJt t 

r, **'! . If t 

wtrt p;tf«nnud Tlu {h '• qiht i.il \.i* 

^ ul tt *•{ 

itn 

♦ 

^ «>{ ' 


r> 

1 

t ^ r 1 

1 * w fhf, 

tlclcrmimd aatadiin; ihc ittHnwim; 

't h» ms. 

f* 







(t:) WtHulii .{JHtt'nuc Nj.ktd*,, '! hi*- u.i‘- •!( rttnatM «{ h, j>tfj>iu*>i <i; 

li\ (iHilldiufJr), 1)\ no'im: tttnp rttiiu {•• In 

(ktcrtuiiuML* ot iiib'ir on «lfjutuUfu\. nml ot pnllot on of tin 

IuhIk. aiul 1)\ rot iiluctrom.inis of th< ixirtmutt'. for • nlctlif' itton 'i ItK 
factor \\a‘> then "uuktl fjotn •l-phts hiUtor,'! jnvolvitiunt flown 

tlnouj»h unilateral nuoKfUicnt (immnnl eliaii'je.s fii one Itmhi to 0 

(no tnidcncc of patholoj^ic chan'^c m the blood \i-si!s) 

(/>) 'J iwic anatonnt •^latii's '1 hi'' was dtitimimd 1>\ notin,^ the fki,oei 
of iinohement of deip and supeilKial Hssut=;. and was tjiadtd as frdlows 
4-plus, gangrene, pi ogangrcMic . i-{ilu-. nicciation , J-p!us, jufeetioii t<eltulitts. 
lymphangitis) without ganguiu , 1-plus, sKm .iiid muscle aiioplty. derma- 
tophy tosis, nail disturbances, etc , 0. no apparent tissut ihaiim.^. 

(c) Rest pain* J lie jjaiieiii was questioned regaidintt the oicm rente of 
pam, sensations of coldness oi burning, t>r damping m the iMn unties wlun 
at lest or at night '1 his, if present, w.is iccorded and graded aecordmg to 
intensity, fiom 1-pIus lo4-phis 

(d) Claudication The patient was asked how many eity hkicks he could 
w'alk before pain m the low’ei extremity set m which leqiiired that he stop 
and lesl Tins w'as graded as follow's 4-pliis, if the patient could walk no 
more than one-half block, 3-plns, if lie’ could walk one-half block to two 
blocks, 2-plus, Iw'o to four blocks, 1-plus, moic than four bloeks, but still 
limited , 0, no claudication 

(e) Vascular reserve, oi capacity for ^asodllattllIon Ihis was deter- 
mined by means of the thermal reflex ^asodllatallon test* Whcie thermal 
test did not produce full dilatation, nerve block was perfoinicd, wheicvei 
feasible The posteiior tibial and common pcioncal neives w'cie infiltrated 
with 1 to 2 per cent novocalne Vascular reseive w'as graded thus. Full 
dilatation, or rise in skin surface tempciatuia of doisiim of gieat toe to 
30 5° C , w'as maiked 4-pkis A 75 pei cent use fioni the initial temperature 
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to 30 5°, 3-plus, a 50 per cent rise, 2-plus, a 25 per cent use, 1-plus, no rise, 
or insignificant use, 0 

(/) Functional classification This represented a summation of the entire 
disease picture, and can be explained as follows Class I, patients who have 
organic vascular disease witliout symptoms, class II, patients who have or- 
ganic vascular disease (o) with minimal symptoms and (&) with moderate 
symptoms, class III, patients who have organic ^ ascular disease and who are 
bedridden because of severe pain occurring even at rest, or because of gan- 
grene, ulceration, or infection, class IV, patients who have symptoms of 
\ascular disease without organic vascular disease, this last is the “functional” 
gioup 

K\ ery six months the patients in this study were given a complete workup, 
the pieviously-desciibed grading procedure was repeated, and the results were 
charted for comparison 

To show the clinical comparability of the control and tlie pancreatic 
tissue extract treated cases, it might be well, at this point, to append the fol- 
lowing chart (table 3) It indicates die status of all the patients in our 

Table III 


Description of Patients Used in Study of Effect of Prolonged Administration of 

Pancreatic Tissue Extract 



Tissue 
Ext No 1 

Tissue 
Ext No 2 

Tissue 
Ext No 3 

Total 

T E 

Control 

Ca-C' 

Number of Patients 

9 

9 

6 

24 

15 

Sex of Patients 

M 7, 

RI 8, 

M 6, 

hi 22, 

jM 14, 


F 2 

F 1 

F 0 

F 3 

F 1 

Age Distribution 






40 to 49 

0 

2 

0 

2 

1 

50 to 59 

0 

1 

0 

1 

3 

60 to 69 

6 

5 

5 

16 

9 

70 to 79 

1 1 

1 

1 

3 

1 

Etiology 

Arteriosclerosis 






obliterans (A S 0 ) 

8 

4 

4 

16 

10 

A S 0 and diabetes 

0 

2 

0 

2 

1 

A S 0 and hypertension 

1 

1 

1 

3 

2 

A S 0 , diab , hypertens 

0 

0 

0 

0 

1 

A S 0 and C N S svphilis 

0 

1 

0 

1 

0 

A S 0 and late latent lues 

0 

0 

1 

1 

0 

Thromboangiitis oblit 

0 

0 

0 

0 

1 

Thrombophlebitis with vasospasm 

0 

1 

0 

1 

0 

Vascular anatomic status (See text) 






(B Bilateral, U Unilateral) 

4 + B 

2 

4 

3 

9 

s 

3 + B 

1 

1 

1 

3 

4 

2 + B 

1 

1 

1 

3 

4 

1 -bB 

2 

2 

0 

4 

1 

4-bU 

0 

6 

0 

0 

0 

3 -bU 

1 

1 

0 

2 

0 

2 -b U 

1 

0 

0 

i 

0 

1 -b u 

1 

0 

0 

1 

0 

0 

0 

0 

1 

1 ! 

1 
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Taiilr ni (Contiuucd) 



Tissue 
Ext. No. 1 

Tissue 
Ext. No. 2 

1 I^SttC 
Ext, No. 3 

Tolnl 
r E. 


Tissue anatomic status (Sec test); 

4 4- 

t 

0 

0 

1 

0 

3 -1- 

t 

t 

1 

3 

0 

2-1- 

t 

0 

t) 

1 


t -1- 

<) 

2 

0 

6 

5 

0 

4 

6 

3 

13 

8 

Rest pam (See test)* 






n- 

0 

0 

0 

0 

0 

3-1- 

1 

t 

0 

2 

t) 

2-1- 

3 


2 

1 

1 

1 -1- 

0 

> 

0 

1 

2 

0 

1 


1 

\1 

12 

Claucliuilion (boetosi) 






n- 

2 

3 

2 

»■ 

t 

1 

3-1- 1 

S i 

•1 

> 

It 

6 

2-t- ' 

0 ' 

2 

0 

2 

1 

1 d- 

0 

0 

2 

i 

2 

0 

1 

0 

0 

1 

0 

\ .iseulai rcser\ e (See test ) ; 






t -1- 

0 

1 1 

2 

() 

4 

3 -1- 

2 

t 

2 

.s 

3 

2 -1- 

•t 

1 

t 

() 

0 

1 -H 

t 

3 

0 

1 

> 

0 

2 

0 

1 

3 

6 

Functional cl.issilitalion (Soo lo\l)* 

1 

(1 

0 

0 

0 

0 

11a. 

3 

1 

) 

() 

3 

HI) 

3 

() 

3 

12 

<) 

111. 

3 

1 

1 

3 

2 

IV 

0 

1 

0 

1 

1 


SCI ICS at the stall of this mvcsligaliou. It can be seen that, though the pa- 
tients wcic not selected, tliey fit into the giadmgs iti each categot\ in such a 
manner that the peicenlages of contiol veisus Heated cases foilo\\ a similat 
cUsHihution cunc in each of the vat ions categories. Tt should also be noted 
that all 0111 patients were of the outpatient type, i.c., anihnlatoiy, at the stail 
of out investigation 

Results 'J'hesc (.see tables 4, 5, 6) aie gionpcd accoiding to oin linding.s 
aftei 6-, 12-, and IS-inonth pciiods of tieatinent, and aic tabulated in the 
. jiattein of classification desciihcd aboAe, llec.itise theic nas no significant 
dilleience in the lesults obtained with the tliiee dilleient coniineicial biands 
of paiiLieatic tissue extiact and because the indi\idual figuies foi each 
bland aic too small, all the lesults foi the tissue extiact treated cases aie 
repoitcd together 

After six months of tieatmcnt, of the pancieatic tissue extiact Heated 
cases, two out of nine (22.2 per cent) showed impio\enienl in vasculai 
anatomic status, tno out of seNcn (28 s pei cent) ilnpro^ cnient in ti‘'Sue 
anatomic statu*:, thiec out of nine (23.2 pei cent) impunenient in ies( pain, 
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Table IV 


Results of Treatment with Pancreatic Tissue Extract After Six Months 


Aspect 

No of 
Patients 

Number 

Improved 

Number 

Same 

Number 

Worse 

Improved 

Vascular anatomic status 






Controls 

7 

4 

2 

1 

57 1 

Tiss Extr 

9 

2 

5 

2 

22 2 

Tissue anatomic status 


1 

1 

1 


Controls 

4 

1 

2 

1 

25 0 

Tiss Extr 

7 

2 

4 

1 

28 5 

Rest Pam* 






Controls 

7 

0 

4 1 

3 

00 

Tiss Extr 

9 

3 

5 

' 1 

33 3 

Claudication 






Controls 

6 

0 

5 

1 

00 

Tiss Extr 

9 

6 

3 

0 

66 7 

Vascular reser\*e 






Controls 

7 

3 

1 

3 

42 9 

Tiss Extr 1 

20 

S 

7 

5 

40 0 

Functional class 






Controls 

7 

2 

5 

0 

28 5 

Tiss Extr 1 

10 


1 5 

1 

40 0 


Table V 


Results of Treatment with Pancreatic Tissue Extract After Twelve Months 


Aspect 

No of 
Patients j 

Number 

Impro%ed 

Number 

Same 

Number 

Worse 

Improved 

Vascular anatomic status 






Controls 

9 

2 ' 

3 

4 

22 2 

Tiss Extr 

IS 

3 

6 

6 

20 0 

Tissue anatomic status 


1 




Controls 

® i 

0 1 

3 

3 

00 

Tiss Extr 

14 - 

5 

6 ^ 

3 

35 7 

Rest pain 

Controls 

7 

. 0 

4 

3 

00 

Tiss Extr 

14 

6 

7 

1 

42 9 

Claudication 





25 0 

Controls 

8 

2 

4 

2 

Tiss Extr 

15 

10 

3 

2 

66 7 

Vascular reserve 





50 0 

Controls 

6 

3 

1 

2 

Tiss Extr 

15 

3 

4 

8 

20 0 

Functional class 





25 0 

Controls 

8 

2 

4 

1 2 

Tiss Extr 

IS j 

9 

3 

3 

60 0 
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Table VI 

Results of Treatment with Pancreatic Tissue Extract After Eighteen Months 


Aspect 

No of 
Patients 

Number 

Improved 

Number 

Same 

Number 

Worse 

% 

Improved 

Vascular anatomic status 






Controls 

7 

2 

2 

3 

28 5 

Tiss E\tr 

7 

3 

1 

1 

3 

42 9 

Tissue anatomic status 






Controls 

6 

2 

3 

1 

33 3 

Tiss Extr 

6 

2 

1 

3 

33 3 

Rest pain 






Controls 

4 

0 

4 

0 

00 

Tiss Extr 

7 

2 

3 

2 

28 5 

Claudication 






Controls 

6 

3 

1 

2 

50 0 

Tiss Extr 

1 

6 

6 

0 

0 

100 0 

Vascular reserve 

1 





Controls 

5 

2 

2 

1 

40 0 

Tiss Extr 

7 

1 

2 

4 

14 3 

Functional class 






Controls 

6 

3 

3 

0 

50 0 

Tiss Extr 

6 

4 

2 

0 

66 7 


SIX out of nine (66 7 per cent) impiovement in claudication, eight out of 20 
(40 per cent) improvement m vascular reseive, and four out of 10 (40 per 
cent) improvement m functional classification 

Of the control series, four out of seven (57 1 per cent) showed improve- 
ment 111 vascular anatomic status, one out of four (25 per cent) showed im- 
provement in tissue anatomic status, 0 out of seven (0 per cent) showed 
improvement in lest pain, 0 out of six (0 per cent) showed impiovement in 
claudication, three out of seven (42 9 per cent) showed improvement in 
vascular reserve, and two out of seven (28 5 per cent) improvement m 
functional classification 

After 12 months of treatment, of the pancreatic tissue extract treated 
cases, three out of 15 (20 per cent) showed improvement m vascular ana- 
tomic status, five out of 14 (35 7 per cent) showed improvement m tissue 
anatomic status, six out of 14 (42 9 per cent) showed improvement in 
rest pain, 10 out of 15 (66 7 per cent) showed impiovement in claudication, 
three out of 15 (20 per cent) showed impiovement in vascular reserve, and 
nine out of 15 (60 per cent) showed impiovement in functional classification 

Of the control series, two out of nine (22 2 per cent) showed improve- 
ment in vascular anatomic status, 0 out of six (0 per cent) showed improve- 
ment 111 tissue anatomic status, 0 out of seven (0 per cent) showed improve- 
ment in rest pain, two out of eight (25 per cent) showed improvement in 
claudication, three out of six (50 pei cent) showed improvement in vascular 
lescrve, and tiio out of eight (25 per cent) showed improvement in func- 
tional classification 
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After 18 montlis of tieatmeiit, of the pancreatic tissue extract treated 
cases, three out of scA^en (42 9 per cent) showed improvement in vascular 
anatomic status, tAvo out of six (33 3 per cent) showed improvement in tissue 
anatomic status, two out of seven (28 5 per cent) showed improvement in 
lest pain, six out of six (100 per cent) shoAved improvement in claudication, 
one out of seven (143 per cent) shoAved improvement in vascular reserve, 
and four out of six (66 7 per cent) showed improvement in functional classi- 
fication 

Of the contiol series, two out of seven (28 5 per cent) showed improve- 
ment in vascular anatomic status, two out of six (33 3 per cent) showed 
improvement in tissue anatomic status, 0 out of four (0 per cent) showed 
improvement in rest pain, thiee out of six (SO per cent) showed improvement 
in claudication, two out of five (40 per cent) shoAved improvement in vas- 
cular reserve, and three out of six (50 per cent) showed improvement in 
functional classification 

Summarizing these figures, one could say that the patients who Avere 
treated Avith pancreatic tissue extract regularly, in 3 c c doses twice a week 
for long periods of time (six to 18 months), shoAved improvement in claudi- 
cation time and rest pain It is interesting to note that our control cases 
consistently shoAved a greater improvement in vascular reserve than the 
tissue extract treated cases, as measured by thermal test or nerve block 

It should be stated here that, throughout our entire period of observation, 
Ave encountered no untoward systemic reaction in any patient following the 
intramuscular injection of any of the three brands of tissue extract used , a 
moderate number of patients complained of local pain oi discomfort, of short 
duration, at tlie site of injection 

Conclusions 

1 Pancreatic tissue extract, insulm-free, produced a drop in the muscle 
temperature of the lower extremity, witli no significant effect on the skin tem- 
perature, when injected intramuscularly 

2 Pancreatic tissue extract, insuhn-free, had no effect on claudication 
time, as measured by ergometer, within one-half hour of intramuscular 
injection 

3 Pancreatic tissue extract, insulin-free, injected intramuscularly in 
3 c c doses twice a Aveek for relatively long periods of time, from six to IS 
months, produced improvement in claudication time and rest pain 

4 Pancreatic tissue extract, msulin-free, injected intramuscularly in 
3 c c doses tAvice a Aveek for relatwely long periods of time, from six to 18 
months, had no effect on vascular anatomic or tissue anatomic status, on 
A'ascular reserA'^e, or on functional classification 

5 Patients receiving no specific treatment but folloAvmg instructions 
concerning hygienic care of tlie feet, shoAA^ed a definite degree of improve- 
ment m vascular reserve, as measured by thermal test or nerve block 
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CASE REPORTS 


CALCINOSIS AND SCLERODERMA WITH 
PARATHYROIDECTOMY 

By Charles S Byron, M D , F A C P , and Saul Michalover, M D , 

Biooklyn, New York 

Rosenberg^ has recently reviewed tlie clinical features of “chalk gout” 
This condition, variously described as “calcinosis conscnpta,” “calcinosis uni- 
versalis,” “calcinosis syndrome,” “tendinio-fasciitis calcarea rheumatica,” “ten- 
dinitis calcarea,” “petrificato cutis,” “calanosis interstitiahs,” “Raynaud’s disease 
\Mth calcareous degeneration,” and "subcutaneous calcareous granulomata," had 
been previously extensively suiveyed bj' Durham, = Steinitz,® Weissenbach, Basch 
and Basch,^ Brooks,® Rothstein and Welt,® and Atkinson and Weber ' 

In summary one may say that calcinosis is charactenzed by deposits of cal- 
cium in greater or lesser amounts in the skin and subcutaneous tissues A ar- 
cumscnbed type is restricted to the region of tlie joints of the teiminal phalanges 
and the extensor portions of the elbows and knees A diffuse or universal type 
may involve extensive portions of the body surface and at times the interstitial 
tissue of muscle, tendon and nerve sheaths Steinitz reports that the circum- 
scribed sjmdrome is more prevalent in the elderly and more frequent in the 
female, the umversal type in a mucli younger age group Ramsdell ® states that 
tlie latter occurs usually in the first two decades of life In 40 per cent of the 
patients scleroderma and sclerodactylia are present Vasospastic phenomena 
are common The bones and joints are not as a rule involved, although deposits 
and contractures about the joint may limit motion 

The pathogenesis is unknown Two theones explaining the calaum deposits 
are generalty held The first implies a primary alteration in calcium metabolism, 
and die second holds that calcium is deposited in previously degenerated con- 
nective tissue Neithei theory is conclusively demonstrated 

The treatment is unsatisfactory Various physical and surgical procedures, 
dietary measures, and tlie administration of hormones and drugs have been 
equally unsuccessful Ramsdell’s ® recent presentation of four patients with cal- 
anosis universalis, demonstrating rapid reabsorption of the calcium deposits 
with improvement in the clinical picture following parathyroidectomy and hemi- 
thyroidectomy led us to the study of the calaum metabolism m our patient The 
findings and the effects of paratl^roidectomy are herein presented 

Case Report 

L M was first admitted to tlie hospital in 1932 at the age of 24 Her faniilj 
and past history nere not pertinent Her best weight, noted at the age of 20, ^^as 130 
pounds Menstruation had begun at 12, it recurred every 28 days, lasted four davs, 
and was regular She had been married four v ears but had never been pregnant 

* Receiv ed for publication December 20, 1941 

From tlie Endocrine Division, Department of ]\fedicine, Jewish Hospital of Brooklj n 
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Her piesent complaint was first noted at tlie age of 13, 11 yeais befoie admission 
The first evidence of abnormality was the appearance of hard nodules on the left ring 
finger One of these was excised at a hospital Thereafter similar nodules appealed 
on both hands, feet, knees and the left elbow, varying in size from that of a small pea 
to that of a cherry Some of these nodules would approach the surface and break 
down, discharging milky substance through the resultant sinus 

For two years prioi to admission a progressive stiffness of the neck and upper 
extremities had been developing At the same time, difficulty in opening the mouth 
was experienced The patient thought that her skin was glowing darker 

On admission, the patient appeared undernourished and weighed 96 pounds The 
spine was rigid The head was held erect but was raised with considerable difficulty 
The skin of the face, neck, upper chest and arms had a glossy, induiated mottled 
brown appearance It did not wrinkle The lips were somewhat letracted 
The thyroid was palpable 

The arms were thin and displayed a loss of power with a bilateral wiist drop 
Hard nodules, some of them freely movable, weie noted m the hands Similai lesions 
were present at the knee and in the feet Theie was limited movement at the small 
joints, which tended to be flexed 

The systolic pressuie was 104 mm Hg, the diastolic was not obtained 
Laboratory Data The urine, except foi an occasional red blood cell and white 
blood cell, was negative, and the specific gravity was 1 032 The blood count was 
normal 

Basal metabolic late was minus 7 pei cent 

Blood chemistry was normal The phosphorus tailed fiom 2 1 to 3 4 mg pei cent 
Wassermann and Kahn reactions were negative 

On 1 oentgen-ray, increased density was noted in the skull, femoia and pelvis 
Mottling of the upper third of both humeri was apparent In some places tliere were 
areas of osteocondensation Subcutaneous calcium deposits were seen in both hands, 
about the left elbow, both knees, particularly tlie left, ovei the head of the fourth 
metatarsal and over the middle of the right mandible 

A nodule together with some skin was removed from the knee The nodule con- 
sisted of calcium 55 per cent and urates 10 per cent 

A biopsy repoit was as follows "Superficial epidermal layer normal. The pig- 
mented basal layer of tlie corium is veiy pionounced The subcutaneous tissue is 
thickened by an increase of fibrous tissue The hair follicles, sebaceous glands and 
sweat glands appear normal In the deepei layer of the fibiosed tissue are spaces 
containing granular amorphous material This contains occasional plaques of de- 
generated cells The amorphous material takes a faint blue stain and is apparently 
soluble in Zcnkei ’s solution ” 

Following discharge from the hospital the patient attended the out-patient de- 
partment foi one \ear Here she received some urinary gonadoti opins and foreign 
proteins without perceptible effect From 1933 to 1939 she attended another clinic 
There minute amounts of anterior pituitary extract, thyroid extract, ammonium 
chloride and a ketogenic diet were haphazaidlj administered No improvement was 
noted Recurrent nodules formed and motion in the hands became more limited 

The patient was readmitted to the Jewish Hospital in November, 1939 The gen- 
eral nutrition was fair, weight was 116 pounds The skin of tlie face w'as reddish 
brown in color and exhibited several irregular darker areas over the forehead and 
cheeks It was glossj, indurated, and did not wrinkle The mouth was drawn into 
a fixed smile, could not be completel) closed, and could be opened only to a limited 
degree (figure 1) The skin over the neck, upper chest and arms, as well as over the 
knees, had the same sclerodermatous appearance Tlie muscles of the neck and arms 
were atrophied Bilateral wTist drop was piesent The head was held erect but 
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could be raised only with difficulty The whole spine was stiff and evidenced limita- 
tion of motion There was also some limitation of motion at the shoulders, elbows, 
hips and knees The hands were kept flexed Heie, too, movements at the small joints 
were limited apparently by the collecbons of bony hard nodules in the subcutaneous 
tissue about them, and also by contractures due to tendon sheath involvement 
Similar nodules varying from 1 to 3 cm in size, conglomerate in some areas, were 
found on the wrists, left elbow, sole of the right foot and knees and over the dorsal 
spine There were discharging sinuses over tlie left knee and spine The discharge 
appeared purulent and somewhat chalky 



Fig 1 Patient Illustrating fixity of skin, atrophy and pigmentation 


The blood pressure was 140 mm Hg systolic and 90 mm diastolic 
The remainder of the physical examination was not pertinent Roentgenogiaphy 
revealed the heart and lungs to be negative 

Rarefaction of both humeri was noted (figure 2) Tliere was decreased tliickness 
of the cortex and some cystic change in the upper half of tlie right cortex There was 
thinning of the humeroscapular articulation All the other bones appeared normal 
Calcium deposits were seen in both hands (figure 3), knees, particularly the left, o\er 
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the right tliird, fourth and fifth metatarsals and the left fiftli metatarsal Larger 
deposits were evident in the subcutaneous tissue of the left elbow (figure 4) and left 
knee The bones and the joints in the region were not involved A large deposit 
of calcium was seen witliin the abdomen opposite the fourtli and fifth lumbar vertebrae 

Labo)atory Data Electrocardiograph showed some evidence of myocardial in- 
volvement Basal metabolic rate was minus 14 per cent Sedimentation time was 
28 mm per hour 

Urine Specific gravity 1020-1030, albumin 1 plus to none, occasional white 
blood cell 



Fig 4 Calcmm deposits about elbow 


Blood Hemoglobin 94 per cent, red blood cells 6,000,000, white blood cells 
19,400 , 75 per cent polymorphonudears, no abnormal cells Kline test was negative 
Chemistry Sugar 78 mg per cent, urea 99 mg per cent, uric acid 4 7-5 mg per 
cent, lipids 650 mg per cent, cholesterol total 248, free-67 mg per cent Urea 
clearance was normal There was no arsenic m the blood Arsenic in the urine was 
normal Calcium 10 6 mg per cent, phosphorus 38 mg per cent, phosphatase 3 9 
units, non-protein nitrogen 28 4 mg per cent, total protein 7 09 gm , albumin 4 83 gm , 
A/G ratio 2 14, magnesium 2 3 mg , total base 140 milh-equivalents 

The patient was discharged and returned the following month in January, 1940 
Calcium and phosphorus balance studies on weighed analyzed diets were performed 
These rev ealed a positiv'e calcium balance and a tendency toward a negative phosphorus 
balance The urinary and fecal excretion percentages for calcium were normal (table 
1 ) 

On January 12, 1940, under avertin and nitrous oxide-oxj gen-etlier anesthesia a 
right hemithyroidectoniy and paratlijroidectomy was performed bj Dr H Louna Two 
parathyroid glands identified histologically vv'cre removed Sclerodermatous skin and 
muscle biopsies were taken The patient made an uneventful recovery She was dis- 
charged eight days postoperativ'elj Tlie calcium and phosphorus remained normal 
The uric acid seven days postoperativ ely vv as 29 mg per cent as compared w ith S mg 
preoperativdy 



230 


CHARLES S BYRON AND SAUL MICHALOVER 


Table I 
Balance Studies 


Date 

Calaum 

Intake 

Output 
(in mg ) 

Total 

Balance 


(in mg ) 

Urine 

Feces 



1-10-40 

1-11-40 

1-12-40 

Operation, 1-12-40 
1-17-40 

1-18-40 ' 

1-19-40 

1-20-40 

1218 

996 

527 

333 

737 

698 

875 

55 

37 

74 

44 

62 

67 

47 

663 

500 

127 

212 

(Feces 

269 

718 

537 

201 

256 

1 Lost) 

316 

-1-500 

+459 

+326 

+ 77 

-1-559 

i 

Phosphorus 

Output 

Total 

Balance 


Intake 

Unne 

Feces 

1-10 

1-11 

1-12 

Operation, 1-12-40 
1-17 

1-18 

1-19 

1-20 

494 

1020 

494 

431 

768 

652 

695 

368 

235 

350 

209 

294 

142 

178 

296 

624 

164 

187 

(Feces 

... 1 

664 

859 

514 

396 

Lost) 

289 

-172 
-f-161 
- 20 

+ 35 

-1-406 


Histology . Two normal paratliyroid glands Normal thyroid tissue 
“Specimen from the sternothyroid muscle shows pink staining tissue in which the 
striations of the muscle are indistinct and the muscle fibers appear somewhat swollen , 
the larger blood vessels show some thickening of the walls and narrowing of the 
lumina No cellular infiltration 

“The sternomastoid muscle shows hyalinizing fibrous connective tissue and adi- 
pose tissue and an occasional fragment of striped muscle The capillaries are engorged 
and tliere ai e foci of freshly extravasated blood There is in places a slight scattering 
of small round cells and large mononuclear cells 

"Skm In the preparation the surface is somewhat corrugated and is covered 
by a narrow band of stratified squamous epithelium with keratinizing superficial layers 
and short blunt rete pegs Some of the cells of the basal layer contain brown pigment 
In places hair follides, sebaceous glands and sweat glands are seen in the corium 
The superficial lymph spaces are narrow and about some of them there is a slight 
infiltration b> small round cells, large mononuclear cells, an occasional plasma cell and 
eosinophile. Some of tlie smaller blood vessels are engorged Some of the papillae 
are missing With the elastic tissue stain, elastic tissue is seen to be unaffected ” 

Postoperative Course During the first week after operation the patient noted in- 
creased facial mobility The lips could be approximated about a glass, and the fore- 
head could be slightly wrinkled This improvement unfortunately was not progres- 
si\e Two months after operation symptoms of dullness and lack of concentration 
made tlieir appearance At the same time a profuse hair grow-th over the extremities 
occurred The sjniptoms were relieved by thyroid medication The hair growth 
too, became less noticeable 

Roentgenograms taken seven months postoperativdy revealed no change m the 
c.'ilcium deposits nor in the appearance of the right humerus 
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At the present time, 22 montlis after parathyroidectomy, tliere has been little 
cliange Facial rugae are slightly more prominent The tongue can be protruded to 
a greater degree The scleroderma, nodules and contractures are unaltered From 
time to time tliere is a discharge of milky fluid from one of the knee sinuses The 
uric acid is 3 6 mg per cent, calcium 114 mg pei cent, phosphorus 3 6 mg per cent, 
phosphatase 2 4 units 


Comment 

Investigation of this patient failed to involve the parathyroids in the patho- 
genesis of calcinosis The only suggestive findings were a preoperative ten- 
dency towaid a negative phosphoius balance and the findings of changes in the 
light hutnerus resembling those seen in osteitis fibrosa cystica The calcium 
balance was positive The hone changes might be explained on the basis of 
disuse atrophy, since there was definite limitation of motion and atrophy of the 
anil muscles 

The Instological appearance of the skin taken from tlie knee in 1932, how- 
ever, suggests a more piobable etiolog)', that is, the deposit of calcium in 
previously degenerated tissue However, biopsy^ of sclerodermatous skin from 
the neclv talren seven years later failed to reveal any calcium Degenerated 
muscle tissue likewise exhibited no calcium deposits It seems, then, that in 
addition to the usual factors of favorable ionized calcium concentration, pH, COo, 
electrolyte and protein concentration and blood flow necessary foi calcium de- 
posit, the presence of some other factor, perhaps an enzyme, is required What 
role the uric acid may play in the process gives rise to some speculation A 
preoperative blood unc aad of 5 fell to 2 9 postoperatively We have previously 
observed an elevated unc aad return to normal in t\vo cases of hypercalcemia 
following paiathy'roidectomy One of these proved to be an adenoma of the 
parathyroid, the other leukemia Botli were complicated by renal insufficiency 

The failure of clinical improvement and calcium reabsorption after operation 
further tends to eliminate the thyroid-paratliyroid mechanism from the patho- 
genesis, still beanng in mind the possibility that thyroid administration might 
have interfered with such recovery It is possible that in Ramsdell’s cases the 
creation of a relative hypothyroidism interfered yvith tlie absorption of calcium 
from tlie gastrointestinal tract, so that tlie abnormal deposits were called upon 
to furnish calcium for the usual physiological processes Yet the preoperative 
basal metabolic rate was definitely depressed in two of his patients, on the minus 
side in anotlier and elevated in the fourtli In the postoperative course there 
was no reference to the development of hypothyroid phenomena In our patient 
the hyipothyroid symptoms interfered witli her comfort, happiness and efficiency 
to such a degree that, having noted no clinical improvement after two months, we 
were forced to prescnbe thyroid The excess hair growth, we believe, can be 
ascnbed to the thyroid underactmty 

Summary 

A patient presenting calanosis universalis, scleroderma and sclerodactylia, 
and muscle atrophy is presented 

Studies of the calcium metabolism revealed no abnormality’’ The phos- 
phorus metabolism study revealed a tendency toward a negative balance 
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Hemithyroidectomy and the removal of two parathyroids, histologically 
identified, had little influence on the clinical course and no effect on the calcium 
deposits 
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COR PULMONALE WITH BILATERAL ANEURYSM3 OF THE 
PULMONARY ARTERY, INTERVENTRICULAR SEPTAL 
DEFECT, PATENT DUCTUS ARTERIOSUS AND 
TERMINAL AYERZA’S SYNDROME ^ 

By M W JoHANNSEN, M D , and Charles A R Connor, M D , 

New Yoik, N Y 

Aneurysms of the pulmonary artery are so raie as to constitute almost a 
curiosity Fiom 1905 to the piesent time theie have been 28,180 autopsies in 
Bellevue Hospital and in only one case was this lesion found The literature 
has been leviewed by D’Anno}"^ and E von Haam ^ and by Boyd and McGavack - 
We have found tivo cases out of 111 collected with lesions similar to the one here 
described One was reported by Sachs ® and the other by Scott * 

Case Rfi'ort 

Ihe patient (S H ) m whom we found this lesion at necropsy was a 44-> car-old 
Hungarian housewnfc She was admitted on January 9 to the Jhird (New Yoik 
University) Medical Dmsion, Bellevue Hospital, because of severe hemoptysis wdiicli 
allegcdlj occurred a few hours before entrance Her ])ast history was uneventful 
Though examined many times b\ phjsicians, she had never been told of heart disease 
Four months before admission, friends called her attention to the blueness of her lips, 
but not until the last six weeks did she experience any sjmptoms At that time she 
noticed d>spnca on effort, fatigue and cough She consulted a physician who ad- 

♦Rcccncd for publication No\ ember 26, 1940 

From tlic Laboratories of Pathologv and tlic Third (New York Unwcrsiti) Medical 
Dmsion, Bcllc\*uc Hospital 
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ministered digitalis and told her that her blood pressure was high Despite treatment, 
her symptoms increased and she sought hospitalization following the onset of 
hemoptysis 

A ‘ B 








xm 




Fig 1 A Electrocardiogram showing normal sinus rhythm and marked right axis 
deviation B Teleroentgenogram showing the tremendous enlargement of botli the right 
and left sides of heart The calcification of the pulmonary vessels is also eMdent 
C Stethogram showing the systolic murmur immediately following tlie first heart sound 
The accentuated second pulmonic sound. The short diastolic murmur following this sound 

She was a small, under-devdoped but wdl nourished, white female witli cyanosis 
of tlie entire body She was dyspneic and orthopneic She coughed frequently, 
raising blood streaked sputum The jugular veins were distended and filled from 
below The lungs were clear, except for a few rhonchi over the right lower lobe 
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postcrioily. The hcail \\.is gieatlj cnlajgcd The impulse .it the a[)e\ w.is foiccfui 
and was seen in the fifth mici costal space in the antonor a\tll.ir\ line There was a 
loud, haish systolic murnnii lieaid both at the apc\' and base A short diastolic ninr- 
nmr was audible along the upper pail of the left sternal bolder. The second pulnK)nic 
sound was accentuated The rhythm was tegular The s%stolic blood pressure was 
160 mm Ilg and the diastolic lOS mm Hg 1 lie h\cr was palpated about 5 cm below 
the costal margin The spleen was not fell Ihete was a moderate amount of de- 
pendent edema of the low’ei extremities and in the s.icial region The fmerers atul 
toes showed slight clubbintr 



The admission utine showed proteinuiia The specific gra\tts w'as 101'? 
there w^eie many white blood cdls in tlie sediment The red blood cells numbe.ed 7 14 
million, hemoglobin 22 gJams (154 per cent), leukocyte count and diflferential smear 
weie noimal The blood Wassermann reaction w'as negati-ve Non-piotem mtrosren 
was 53 mg. per cent, cieatnime 2 6 mg pei cent The venous pressure, taken bv tlie 
diiect method, WMS 28 cm of w'atcr The electiocardiogiam (figure lAl show^ed 
noimal sinus iliythm and niaiked light axis deviation The stethogram (figure ir? 
was intei preted as recording an accentuated second pulmonic sound, a systolic niunnT,. 
at die apex, aoitic and pulmonic areas, and a short diastolic niurnim at the Dulmn3 
area The teleroentpnogiam (figuie IB) disclosed generalized cardiac enlargement 
most inaiked along the right border and the outflow^ tiact of tlie right ventricle*’ D 1 ’ 
tation and calcification of the right and left pulmonary aiteries were evident Th 
left lung base w^as obscuied by the enlarged heart shadow, at tlie base of the nrfit 
lung weie numerous small areas of increased density The upper half of the 1 S 
lung was cmphjseniatous Oxygen deteniimation of ai tonal blood showed 30 volumes 
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per cent saturation, a second sample tlie following day after she had been kept in an 
oxygen tent in which tlie oxj'gen tension w'as maintained between 60 and 70 per cent, 
showed 62 volumes per cent saturation Despite continued oxygen therapy and 
redigitalization there was no change in her condition Four days after admission she 
became weak and comatose, the blood pressure fell to 80 mm Hg systolic and SO mm 
diastolic, the heait sounds, however, remained loud She died in coma on the nin th 
day after admission 

The significant posbnortem findings were as follows The abdomen contained 
50 c c , tlie left pleural cavity 300 c c , and the pericardial sac 250 c c of clear yellow 
fluid All the viscera showed evidence of chronic passive congestion 



Fig 3 A, Opening of ductus arteriosus B, Aneurysm of left pulmonary artery 
Note tlie organizing thrombus extending into the branch supplying the left upper lobe 
C, Ostium of right pulmonarj' artery 


The heart ivas markedly enlarged botli to tlie right and left The apex was 
formed by both ventricles, tlie right ventricle forming about two-thirds of the anterior 
surface The pericardial surface was smooth and the membrane tliin There w'as 
slight increase in the epicardial fat The right auricle was dilated and its w'alls 
tliickened The tricuspid valves were normal in texture Their chordae tendineae were 
not deformed The right lentride w’as dilated and its muscle In pertropliied, meas- 
uring at its wudest portion 1 5 cm There w'as a defect in the mten'entricular septum 
(figure 2) immediately below the aunculoventricular junction, measuring 08 cm 
The foramen ovale w'as closed The pulmonic ring was normal in size The pul- 
monary valves w'ere tlim 

The left auricle was dilated and its wall slightly tliickened The leaflets of the 
mitral \alve were tlim and the mitral ring measured 10 cm in arcumference The 
left 1 entnde w'as dilated , its musculature w as 12 cm thick The aortic leaflets 
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showed no nakcd-e}c changes. There ^\e^c no inti.i-ainicular oi inlMVcntrictilar 
(hiombi. TJic coionajy arteues revealed slight inUni.il llncKennig 'Jhcre w.is iif) 
myocardial fibiosis 

The aorta was dinmnshed in caliber and measuicd 3 cm in (h.iniolcr, it con- 
tained numerous small j^ellowish plaques Its clasticitj was well preset \cd Theic 
w'as no evidence of syphilis The ardi communicated with the pulinonary artery 
through a widely patent ductus arteriosus (figure 3) which mcasuitd 1 2 cm in 
diameter and 1 cm m length Its pulmonar> ostium was located 4 cm above the 
pulmonaiy cusps and w'as at the site of bifui cation of the pulnionaiy arierv, ccphalad to 
the right pulmonaiy aiter^ 



Fig 4 After cutting the aorta and turning the edges back, the aneurysm of the 
right pulmonary artery is exposed A glass rod (C) is approximately 3 centimeters above 
the lower level of the aneurysm A indicates the patent ductus arteriosus, B, aneurysm of 
the left pulmonary artery , and D, tlie interventricular septal defect 

The pulmonaiy conus, pulmonary arteiy and its blanches exhibited a moderate, 
and in ‘places a severe, degiee of atheiosderosis with calcification The left pul- 
monary artery (figure 3) was dilated prior to its entiance into the lung This 
aneurysmal dilatation measured 2 5 cm in diametei Its wall was thin and the 
aneurysm was filled by a gray, laminated clot, which extended into the branch 
supplying the left upper lobe This branch w'as also dilated, measuring 1 2 cm in 
diameter Many of its smaller rami were eitlier completely or partially occluded by 
continuation of the above described thrombus The extrapulmonary part of the right 
pulmonary artery (figure 4) was also dilated, forming a sac which had a depth of 3 cm 
and a length of 3 2 cm Its lumen was partially obliterated by an organized and 
organizing thrombus The branch to the right lower lobe was occluded by similai 
blood elements Posterioily this aneurysm was identified by its size and upwaid dis- 
placement of the bifurcation of the trachea 
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We beheve that the two congenital arteriovenous shunts necessitated in- 
creased woik on the pait of the right ventricle These shunts were also largely 
responsible for the pulmonary hypertension shown, clinically, by the right sided 
cardiac enlaigement and the accentuated pulmonic second sound and, anatomi- 
call}’’, b)*^ the light ventricular hypertrophy (cor pulmonale) This hypertension 
plus other unknown factois was in turn partially responsible for the degree of 
arterioscleiosis and calafication of the pulmonaiy vessels The presence of 
arteriosdeiosis and persistence of the ductus Botalh were undoubtedly the im- 
portant factors in the development of the aneurysm of the right and left pul- 
monary arteries 

Furthermoie, the occurience of tlirombi in the aneurysms and the gradual 
occlusion of maiy of the pulmonary vessels contributed to failure of the right 
side of the lieait, to the increased venous pressuie, and to polycythemia and 
piogressive anoxia It is likely that until the onset of her symptoms the patient 
had adequate compensation for the two arteriovenous shunts despite the partial 
occlusion of man)' of the pulmonary aiteries When the right ventricle was no 
longer able to maintain its output, there -uas reversal of flow thiough the ductus 
arteriosus and the interventiicular septal defect This accounts for the ter- 
minal cyanosis and inability to obtain a highei level of arterial oxygen saturation 
even under optimal external conditions 

During the last few days of her life this patient showed the syndrome de- 
scribed by Brenner® These individuals may exhibit few or no symptoms 
despite the presence of widespread thrombosis of the pulmonary artenes and 
then expire suddenly or within a few days owing to the complete occlusion of 
the already nan owed vessels 
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SULFUR DIOXIDE CHEMICAL PNEUMONIA, REPORT OF A 
CASE WITH RECOVERY FOLLOWING ACCIDENTAL 
EXPLOSION OF A REFRIGERATOR UNIT ' 

By Harold L Goldburgh, M D , F A C P , and Benjamin A Gouley, M D , 

Philadelphia, Pennsylvania 

It is apparent that with increasing industrialization man is surrounding him- 
self with ever increasing health hazards Of these, one of the most important is 
the inhalation of irntating gas Physicians became aware of its effect on the 
bronchopulmonary system dunng the first Woild War when poison gas was em- 


* Recen ed for publication August 6, 1941 
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plo 3 'cd as a weapon Exposure has since become incieasmply common m as- 
sociation with numerous chemical developments m industry One of tin sc is 
the use of sulfur dioxide in modem rcfrigciation The toxic cfTccts of this pas 
have been noted m icccnt lepoits dealing with occupational disability in the 
refrigerating and sulfur mining industries These investigations were concerned 
mainly wnth the results of long continued inhalation of small amounts of the gas ^ 
Chronic bronchitis and increased susceptibility to colds have been common 
sequelae of such exposuic Needles and Smith - rcpoited on the late ciTccts of 
acute sulfur dioxide poisoning in a patient who came under their obsenation 
wnth w'ldespiead tubulai bionclnectasis and sharjMy i educed icspiiatori func- 
tion Mai tun, Dossola and Celener® liaie lecoided the first death caused b} 
chemical pneumonia due to sulfur dioxide poisoning We wish to lepoit a 
similar case with lecoicry, exemplifying (1) the lapidly dcstructnc cfTett of 
concentrated sulfur dioxide inhalation, and (2) the appaiently beneficial icsnlt 
of sulfonamide theiapy 

Case Rcpokt 

B B , aged IS, was admitted to the Jew’ish Hospital Noveiiibei 11, 1940 The his- 
toiy revealed tliat he had found a lefngeiator unit on a vacant lot and that w'lnle dis- 
mantling It, the tank blew' up in Ins face Furthei investigation show ed that the fumes 
consisted of sulfur dioxide 

Upon admission to the accident waid about 15 minutes after the accident, the bo\ 
was very weak, dyspneic. hoarse, and unusually cjanotic The tempeiature was 1024° 
F, the pulse rate 140, the lespiiatorj late 42 pei minute There was consideiable 
edema of the eyelids with chemosis Widespread erosions of the conjunctnae, the 
nose and mouth attested to the seveiih' of the chemical burns The lar}nx was in- 
flamed, its mucosa eroded, but theie was no obstuiction of the glottis The rapid 
lespiiatory rate, the limitation of expansion in the left low'er lobe, the impaired per- 
cussion note over both bases and the piesence of many inspiiatorj idles, particularly 
over the left lower lobe, all indicated a lapidly piogiessive bionchitis and bronchiolitis 
The heart was not displaced Its action w'as regulai but veiy rapid, and the sounds, 
were of reduced volume No muimurs w'eie heaid The abdominal examination was 
negative 

Eaily signs of consolidation were appaient within 12 hours and fiank con- 
solidation was present in 24 hours 

Forty-eight hours after admission a i oeutgenogram show'ed a localized area of 
haziness obscuring the left costophienic sulcus and extending up to tlie ninth rib The 
roentgenologic appearance was that of a basal bionchopneumonia associated possibly 
with a diaphiagmatic pleurisy 

The patient w'as placed in an oxygen tent because of his dyspnea and cyanosis 
Dehydiation was combated by daily venoclysis of 2000 cc of 5 per cent glucose in 
normal saline solution The patient also received a tiansfusion of 250 cc citrated 
blood He was given sulfathiazole, receiving 11 grams in 36 hours, at which time the 
blood concentiation of the drug was 3 3 mg per cent The temperature began to 
decline from its high level of 104° and was normal on the fifth day of tlierapy, after 
25 grams of sulfathiazole had been given At this time the signs of pulmonary con- 
solidation disappeared, but residual bronchitis was evident 

Roentgen-ray examination on November 25 revealed that the pneumonia had 
undergone complete resolution, but some intensification of the bronchial markings at 
the right base w'as evident 

Laboratoiy examination on November 12 showed 67 per cent hemoglobin, 3,700,- 
000 erythrocytes, 17,600 leukocytes, of which 93 per cent were polymorphonucleai s 
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In the absence of pioductive cough, no sputum examination was made Throat cul- 
tures revealed streptococci, staphylococci and pneumococci The latter were type 22, 
a “high number t^e” of doubtM significance A blood culture remained negative 
There was no evidence of renal disturbance The indirect van den Bergh was slightly 
elevated to 0 75 mg per cent (At no time was clinical jaundice noted ) We were 
unable to make any tests for sulfhemoglobin in the blood 

The boy ivas discharged on November 26, altliough it was thought that the cyanosis 
had not entirely disappeared 

Following his disdiarge he remained intermittently under our observation (H G ) 
He suffered frequent attacks of lacrimation and sneezing Hoarseness and cough 
persisted The latter, worse in the night, was associated with morning expectoration 
of tliick, greenish, purulent sputum Night sweats persisted for two weeks after 
leaving die hospital, but there was apparentiy no fever except for a period of one week 
during die Christmas holiday The boy complained of nervousness and extreme 
fatigue whidi prevented his return to sdiool until early in January 1941 The school 
authorities diought that he had become mentally retarded 

On February 1, 1941, a roentgenogram revealed definite intensification of the lung 
markings in both lower lobes, especially the right At his last follow-up examination m 
April 1941, die boy complained of lacrimation, although no gross conjunctival change 
was noted A posterior ethmoiditis and hyperplastic pharyngitis were present The 
cough and morning expectoration continued apparently unassociated with fever or 
n eight loss Transient rales were heard at both lung bases In view of the continued 
morning expectoration of purulent sputum and the roentgenographic appearance of the 
lungs, brondiiectasis was considered to be present in both lower lobes Bronchography 
was advised but was not done 

Discussion 

Sulfur dioxide, -widely used m refrigeration, is considered ideal for that pur- 
pose m that it IS non-expIosive and non-inflainmable * It is, however, one of 
the most irntant gases, so much so that Alice Hamilton considered it irrespirable 
and thus massive exposure impossible insofar as the respiratory tract is con- 
cerned ® This is not altogether true as evidenced by the experience of others ® 
as well as ourselves In fairly high concentration the gas is corrosive, forming 
sulfuric acid on combining with water Its destructive action on the moist 
surfaces of mucous membranes is thus explained 

Sulfur dioxide is thus similar in its action to nitrogen dioxide and tetroxide 
which, combining witli water, give rise to another corrosive aad, namely, nitric 
' acid® Although experimental work on sulfur dioxide poisoning has not been 
extensive as in the case of nitrogen tetroxide and the war gases, it is believed that 
the pathologic changes are fundamentally alike in most of these irritant gases, 
possibly in all of them ’’ The great damage caused bj' them m both experi- 
mental animals and man is in tlie bronchi and bronchioles, witli erosion of the 
lining epithelium, decihation, edema of tlie underlying submucosa, spasm of the 
bronchial muscle and thrombosis of the small arteries and veins®’® With in- 
halation of concentrated fumes, tlie acute process extends into the alveolar ducts 
and tlie alveoli In the latter, the inflammatory exudate consists of fibrin and 
plugs of desquamated cells resembling a picture of the so-called lobular catarrhal 
pneumonia However, uniform lobar involvement may occur botli expen- 
mentally and clinically Death may come quickl}’, i e , on the first day, as a re- 
sult of pulmonary edema, somewhat later because of pneumonia Sumval over 
many days allows bronchial and alveolar regeneration, often attended, howeier. 
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With stiikiug epithelial metaplasia/’*" hioiidiial neciosis, bioiicliiolitis obliterans, 
bronchiectasis = The acute ciosive changes and the subsequent alterations in the 
course of icgeneration favor bacterial invasion of the lung parenchj'nui. Copliii 
in discussing the delayed deaths in win gas poisoning said that he nc\cr saw a 
case in which bacteiia were not abundant in the lungs, noting especially the 
common incidence of stieptococci and gas bacilli The latter point is mipoitaiit 
inasmuch as bacteiial invasion Avas once not considered essential to the dcveloji- 
ment of chemical pneumonia “ 

These observations on the pathological changes are pertinent to the clinical 
and theiapeutic considerations of such cases as out own Our patient is one of 
the few* instances, apparently the- second lecorded case, and the fiist to recover 
of acute chemical pneumonia caused by sulfut dioxide The sa mptomatology of 
these tAvo cases AAas piacticallj identical m its abrupt and cxplosi\*c dcA*clopmcnt 
Avith that noted m numerous cases of nitiogen tetroxide poisoning, and it seems 
leasonable to discuss them as a gioup in the light of recent therapeutic adA'ances 
One IS impressed Avitli the high moitahty figures in repoits of nitrogen teti oxide 
poisoning Schubert (1911) collected 213 cases, of aaIucIi 55 Avere fatal (24 pei 
cent) In those cases m Avliich pneumonia Avas definitely present, the mortalitA 
Avas much higher, being 100 per cent m many small series of cases The 
majority of these A*ictims died Avithin foui days of exposure, often A\ithin 48 
hours The marked cyanosis and dyspnea, the rapid course, and the picture of 
“medical shock” are reminiscent of AA'hat AA*as seen m the 1917-1918 pandemic of 
influenza In this connection, the resemblance of the pathologic findings Avas 
commented on by Wmtermtz "* The important common factors Avere appai - 
ently the SAVift local destruction of lespiiatory surface barriers and the subse- 
quent collapse of resistance to mixed bacterial invasion Physicians today pos- 
sess a theiapeutic Aveapon theoretically adequate for such a situation, namely 
the sulfonamide drugs, Avliich by their bacteriostatic action on many types of or- 
ganisms alloAV time for the patients’ lecupeiation and the development of humoral 
> defense 

The admmistiation of sulfathiazole to a patient with sulfur dioxide poisoning 
piesented a therapeutic pioblem In vicav of the patient’s cyanosis the presence 
of sulfhemoglobmemia Avas a possibility and is considered by some to be a con- 
tiamdication to sulfonamide therapy In retrospect, Ave believe that sulfatlnazole 
Avas highly effective It is to be noted that in the case of Maitini and Dossola 
an 18 year old boy previously in good health, modern therapy consisting of 
oxygen, intravenous administration of glucose and saline, and a fair degree of 
digitalization Avas of no avail A comparison based on single cases or even on 
small groups is inconclusive, but the data herein presented suggest that sulfon- 
amide tlieiapy in chemical pneumonia may be beneficial and should be adminis- 
tered early m effective dosage In the absence of spectroscopic examination, the 
presence of sulfliemoglobin in our case remained questionable It Avas noted 
above that early and often striking cyanosis is common to nitrogen tetroxide, 
chlorine and bromine pneumonitis Occasional specti oscopic examinations, clini- 
cal and experimental, have shown that methemoglobinemia is not the cause of 
the cyanosis The latter is due apparently to acute exudative edema in- 
terstitially and m the alveoli causing acute anoxemia 

Chrome Sequelae With a single exception, clinical leports agree on the 
bad chronic effect, chiefly on the bronchi, resulting from sulfur dioxide inhala- 
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tion These leports are based on lotig lauge observations in the industnes in 
which an increasing incidence of “colds,” bronchitis and dyspnea has been noted 
despite an increasing tolerance showTi by many workingmen incidental to long 
continued exposure^® In occasional constitutionally susceptible individuals 
bronchial asthma appears to have follow^ed such exposure Acute poison- 
ing, if survived, should almost ceitainly lead to chronic bronchitis Bronchiecta- 
sis was observed by Needles and Smitli, and our patient is apparently following 
a similar course Koontz,=® basing his conclusion solely on expenmental animal 
w'ork, thought dogs that survived acute chemical inflammation of the respiratory 
tract usually made a complete recover}' It is doubtful whether such laboratory 
findings are entirely applicable to man Clinical obsen^ation suggests otlierwuse 
Bronchiectasis once established ordinanly presents a difficult therapeutic prob- 
lem It may well be that sulfonamide therapy, employed in our case with ap- 
parently striking benefit, might have been utilized m suitable dosage with equally 
important results in the later afebrile and subchronic stages It is clear that 
bronchiectasis progresses mainly by reason of persistent infection, and prolonged 
small dosage of the sulfonamides may conceivably have another useful field m 
such cases as our owm 


Summary 

Concentrated sulfur dioxide inhalation may lead to acute inflammation of the 
respiratory tract, culminating in “chemical” pneumonia After such exposure, 
a boj', aged 15, preAUOUsly w'dl, quickl}- show'ed signs of bronchopulmonary in- 
volvement C)'anosis and dyspnea w'ere notable features Sulfathiazole therapy 
contnbuted to recover}', but its use hnuted to the acute phase of the illness did 
not prevent the later development of bronchiectasis 

The almost fatal acadent leading to tins illness w'as caused by the dismantling 
of a discarded refiigerator unit The existence of such hazards should be 
publicized 

Since this article w'as submitted for publication, the following case has been 
observed 

G T , aged 46, a junk dealer, w'as admitted to the Jefferson Hospital, Philadelphia, 
on October 6, 1941, to tlie surgical service of Dr George P Muller The patient gave 
a history of hammering an old refrigerator unit wduch exploded witli the sudden re- 
lease of a gas which was considered to be sulfur dioxide The patient was brought to 
tlie hospital wnthin 15 minutes following tlie accident At this time there w'ere eii- 
dences of first degree burns of the face, eyes, nose and tliroat 

He complained of marked chest pains He had a fever of 102® F and a leuko- 
cyte count of 17,900 per cu mm A pneumonitis w as suspected Dr Hobart Reimann 
found a few scattered rales in tlie right lower lobe The roentgen-ray report on Oc- 
tober 9, 1941 revealed “prominence of the hilar and parendij nial markings bilaterally, 
a little worse on the left side as is seen in tradieo-bronchitis ” 

Since his disdiarge on October 14, 1941 he has complained of postnasal dripping, 
cough and substemal pains, and tlie expectoration of thick mucopurulent sputum He 
has become “nervous,” that is, he frequentlj has felt “light-headed” and confused when 
driving his car None of these sjniptoms existed prior to his accident 

He IS being observed for any progressive dianges in Ins lungs, especially earli 
brondiiectasis 
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SUBACUTE BACTERIAL ENDARTERITIS COMPLICATING 
PATENT DUCTUS ARTERIOSUS . CASE REPORT WITH 
RECOVERY FOLLOWING SULFAPYRIDINE- 
HEPARIN THERAPY 


By William A Winn, M D , Clara L Hughes, M 
Jewell M Sanders, MD, Spungville, CaUjorma' 

The following case report of recovery from subacute bacterial endarteritis 
presented because it marks the successful application of the treatment of this 
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usually fatal infection b> combined sulfapyndine Rnd heparin therapy' The 
first announcement of this ingenious combination treatment was made by Kelson 
and White in 1939 ^ With the publication of further controlled studies ® a defi- 
nite feeling of optimism begins to appear m the medical attitude toward the un- 
fortunate patient afflicted with an endocardial or endarterial infection due to 
Sti eptococcus viridaus (alpha type) In the case herein reported there was the 
further factor of a tuberculous infection manifested by the presence of Mycobac- 
tejium fuboculosis m the sputum It is interesting to observe that the chemo- 
therapy had no deleterious effect upon tlie pulmonary tuberculous infection which 
also apparentl}' healed During the penod of observation after discharge from 
the hospital (12 months), the patient has remained in excellent health, and sub- 
sequent blood cultures have remained sterile 

Case Report 

Mrs B D , a 4S-year-old, white, American housewife, was admitted to the Tulare- 
Kings Counties Joint Tuberculosis Hospital on July 12, 1940 by ambulance 

The chief complaint was unexplained fever of 11 weeks' duration associated with 
a slightly productive clironic cough 

The patient had enioved fmrlv good health and had always worked hard until the 
first part of tlie year 1940 ^Banuary a rectal fistula had been excised by her local 
physician This healed readily ^but left some weakness of the sphincter She had 
always been bothered by episodes of rapid heart beat and “skipping of the heart’’ 
following exertion such as fast walking or tire playing of games, as “far back as she 
could remember” Occasionally this rapid heart rate became quite irregular and 
persisted for as long as one to two days 

Eleven weeks prior to admission, on the night of April 22, she was awakened in the 
early hours of the morning by a chill followed shortly by fever and pain on both sides 
of tlie lower cliest, aggravated by breathing The “bronchial tubes felt raw and 
irritated” and a ratlier persistent cough developed, productive of slight amounts of 
yellow mucoid sputum Her family physician was called and advised the patient to 
remain in bed, which she did for the next week At this time she was found to have a 
temperature varying from 99° F in the mornings to 101° F in the afternoons Inter- 
mittent chills and night sweats continued, and she became very ill Roentgenograms 
revealed only "old scars” in tlie lung fields 

At tlie end of a week she had failed to improve and was sent to a consultant in a 
nearby city Roentgenograms of the chest were taken and an “unresolved pneumonia” 
disclosed in the right lower lobe Several roentgen treatments were given over tlie 
thorax antenorly followed by only temporary improvement and later a return of the 
fever which rose to 105° F in the afternoons and was accompanied by mental 
confusion 

The patient returned to her home Occasional productive cough persisted with 
daily temperature elevation to 101° F in tlie afternoons She was unable to eat and 
became very weak After another week at her home she was taken to a private 
hospital for a day where a physician took roentgenograms, following which she again 
returned home 

She , remained in bed at home for tlie next several weeks witli no evidence of ini- 
proveiiientf ^nd then was removed to the local county hospital There a blood trans- 
fusion was given following which she became stronger After a w'eek’s obsenatioii 
she was referred to the Tulare-Kings Counties Joint Tuberculosis Hospital with a 
diagnosis of pulmonarj tuberculosis 

During tins illness she Iiad lost 30 pounds in weight (170 to 140) There was 
occasional shortness of breath Chills, fever and night sweats had continued Oc- 
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casionAl lespnaloij pain was noted in the lower light side of the chest Cough oc- 
curred only occasional!) and was productive of a sin.ill amount of mucoid sputum 
There had nevci been am blood-tingcd sputum There w’.is no histor> of headache, 
joint pains oi skin lesions Occasional vomiting had occuried aftci foiccd feeding, 
theie w'as no persistent nausea 

Past History Ihe patient wms born in Missouri w'herc she resided until the age 
of 36 and then came to California Measles, chickcnpox, mumps .ind scarlet fever 
(modcratel) seveic) were reported to ha^c occurred during childhood She had had 
influenra in 1923 

At the age of 22 she was treated for “inflainmator\ rheumatism” over a period 
of SIX to seven months, w'lth acconipanj mg reddened, swollen and painful knee j'oints 
The family physician stated that “she had had ihcumatism long enough to ha\c had a 
iheumatio heart” Attacks of tonsillitis w’ere frequent during the wintei months 
before coming to Cahfoinia 

Her maximum weight had been 180 pounds 

Theie was no histoiy of pneumonia, plcuiis\ or henioptjsis llieic had been no 
known exposure to tuberculosis There wms no historj of dyspnea, orthopnea, or 
swelling of the feet or ankles 

Family Histoiy The patient’s father, aged 72, living and w'cll, had arthritis 
Her motlier, aged 70, living and well, had diabetes mellitus and arthritis Three 
siblings were living and w'ell There was no historv of familial tuberculosis, cardio- 
renal disease, rheumatic fever, or thyroid disease 

Maiital Histoiy The patient’s first husband w'as living and well A daughter, 
aged 28, and a son, aged 26, w'eie living and w'ell She had lemat ried at the age of 44 
The second husband w'as living and well 

Social Histoiy The patient had been occupied as housewife, mother, cafe opera- 
tor and hotel housekeeper She had done only hei own housew'ork since hei remar- 
riage two years previously 

Physical Examination (following admission) A w'ell developed biunette w'oraan 
of middle age, lying flat in bed, obviously ill and complaining fiequently The nose 
and mouth had a cyanotic tinge The skin w'as sallow, dry, and soniew'hat loose The 
mucous membranes were pale and slightly cyanotic Blood crusts w'ere present upon 
the septal mucous membiane The tongue w'as furred Nearly all the molar teeth 
were missing, the lemaining ones w'ere sound The tonsils w'ere adheient and ciyptic, 
containing a few yellow'ish plugs No petechiae were noted 

The thoiax was thick w'alled and short Examination of tlie heai t was as follows 
Point of maximum impulse was 1 cm to left of the midclavicular line in the fifth inter- 
space, It was rather forceful in charactei Left border of dullness was 9 cm from 
the midsternal line The right bordei of dullness w'as only slightly outside the sternal 
margin A systolic murmur was piesent along the left sternal bolder A continuous 
type murmur was present in the pulmonic area, of loud whirring “machinery” type 
during systole Pulmonic second sound was accentuated and louder than the aortic 
second sound The heart sounds were of fairly good quality No thrills were 
detected The rhythm was regular, rate 90 pei minute The pulses weie equal of 
good volume, regular rate and rhythm The vessel walls W'ere soft Blood pressuie 
was 125 mm Hg systolic and 75 mm diastolic 

Lungs There was limited expansion of the entiie right side of the chest Tactile 
fremitus was slightly decreased over both bases Resonance was diminished over these 
same areas The breath sounds on the right side were of decreased intensity and 
of bronchovesicular character Scattered crepitant rales weie heard beneath the light 
scapula and in the right axilla A few coarse rales were heard at the left base pos- 
teriorly and anteriorly Whispered voice was slightly increased over the right base, 
unchanged on the left Diaphragmatic excursion was limited on the right side 
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The abdomen was rotund, with soft, obese walls There were a few striae 
albicantes The lower edge of the liver was just palpable beneath the right costal 
margin The spleen w’as slightly enlarged There were no areas of tenderness 

The extremities show'ed evidence of weight loss The nail beds were faintly 
cjanotic There w'as no curvature or clubbing of tlie fingernails An old, healed 
scar tract extended into the anal opening Digital examination was negative 

The temperature was 101 2“ F , respiratory rate 20, pulse rate 90 An occasional 
cough occurred, with little or no production of sputum 

During the few days follow'ing admission the patient felt better but continued to 
have frequent, mild chills and a temperature varying from 98® F to 101° F and 103° 
F daily A roentgenogram of the chest made on July 13, 1940, the day after admis- 
sion (figure 1), revealed irregular patches of consolidation in the low'er two-thirds 
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Fig 1 Roentgenogram of chest taken pn admission, July 13, 1940 

of the right lung field and in the left base Old fibrosis was also present in the 
lower third on tlie right There were calafied pulmonary foci outside the left hilus 
The heart lay transversely, and tliere was prominence of the pulmonarj conus The 
aortic knob protruded and showed evidence of calafication The impression was 
pneumonitis of unknown etiology, chronic passive congestion and cardiac dilatation 
and hypertrophy 

A specimen of sputum obtained three dajs after admission w’as concentrated and 
tubercle bacilli demonstrated by the Ziehl-Neelson stain (Gaffky II) The Gram stain 
revealed large numbers 'Of gram-positive cocci m diains The Kline reaction was 
negatne 
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Lxainniatiuii of llic nnnc .sitouod .i light duiul of alhuinm. and tnioioi’Copicall 
iheie ^^eIC 40 to SO icd blood cells and 8 to 10 white blond tells pci high pow'cr licit 
A few coal sc gianulai t.itls wcie also noted 

The red blood cell count was 5,100,000, and theic were 12 gin of hemoglobin (7 
per cent Sahh) per 100 cc The white blood cell count was 13,450 with maluic net: 
tiophiles 76 per cent, iminatuie 6 pei cent. l.Miiphocjtcs 13 per cent and nionocjtes 
pel cent The led blood cells weic essenti.dU normal m si/c and appearance j 
blood sedimentation rate (Brooks) w'as pathologic with 37 per cent ’settling at th 
end of 60 minutes 

On Jul> 17, 1940, five days after admission, a blood culture was made which .iftc 
five days' incubation levealed a puie growth of Sti cptococciis vnidaiis (alpha) Tin 
W'as confirmed a few dajs latei by a second cultuic taken on July 22, 1940, whith con 
tamed 13 colonies of Strcptococcut vutdans pet cc on the blood agar plate 

Follow'ing the demonstration of tubercle bacilli in the sputum and Sticptococcu 
viiidans in both blood cultures, a diagnosis of aclne pulmonary' tuberculous mfectioi 
W'as considered, plus patent ductus arteriosus complicated bj subacute bacterial end 
arteritis {SU eptococcus vnidaiis (alpha)) The pulmonary pathologi was con 
sidcied the result of septic embolic phenomena arising from the ^egetatl^e endarteriti 
of the ductus arteriosus In this respect tlie roentgenogram was quite typical o 
bilateral basal pulmonary infarcts The extent of the pulmonary' tuberculous in 
fection W'as considered to be very minimal and difficult to delineate by the roentgeno 
giaphic appearance 

Reference to figuie 2 w'lll disclose the further important laboiatory studies durinj 
the course of treatment It graphically illustrates the temperature reaction to the blooi 
stream infection and the response to diffeient sulfonamide therapies 

On July 23, 1940, tlie tw'elfth day of hospitalization, sulfanilamide was started ai 
indicated in figure 2 This was follow'ed in 24 hours by nausea, ^omltlng, increasmj 
cyanosis, vertigo and mental confusion The blood pressure fell to 100 mm Hg sys 
tolic and 60 mm diastolic, and dieie w'as little response to the therapy although' i 
blood concentration of only 6 mg per cent was reached Therefore, it was discon 
tinned on the fourth day 

A week later the patient appeared slightly improved and less toxic The cardiai 
murmurs persisted unchanged, the blood pressure rose to 110 mm Hg systolic and 6( 
mm diastolic She had a return of the sharp pleuritic pain at the left pulmonary' base 
leheved by strapping the chest Because of tlie increasing secondary anemia, she w'as 
tiansfused with 500 cc of citrated blood on the tw'enty-third day 'of hospitalization 
and placed on iron and vitamin B tlierapy 

During the follow'ing three weeks she gradually failed, becoming more toxic anc 
showing persistent cyanosis There w’as occasional cough productive of a slighl 
amount of mucoid sputum She continued to complain of fiequent chest pam in the 
left base and once in the right apex 

A second chest roentgenogram, taken on August 24, 1940, showed evidence of 
clearing and decrease in tlie size of tiie areas of consolidation on the right side The 
heart remained generally enlarged and the vascular markings accentuated in both hih 
On the forty-ninth day there was a marked secondary anemia The urinary 
findings were continuously abnormal with persistent micioscopic hematuria and af- 
buminuria A third blood culture, made on August 29, 1940, disclosed 10 to 12 
colonies of Sti eptococcus viudans per cc During the afternoon of this day the 
patient complained of sudden severe precordial pain accompanied by mild orthopnea 
and decrease in pulse volume There was moderate cyanosis of tlie face and she 
appeared apprehensive The pain gradually became less severe but persisted for 36 
hours No pericardial rub could be heard, but a coronary embolic phenomenon w'as 
considered possible A second transfusion was given 
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On tlie following day sulfatliiazole was begun followed by a drop in temperature 
and the onset of nausea and vomiting After 36 hours, conjunctivitis appeared, 
associated with small conjunctival hemorrhages and edema of the eyelids A lash, 
beginning on die index fingers, spread to the arms, thighs, legs, and forehead and be- 
came so marked and painful that tlie drug ^\'as discontinued after three days of use A 
fourth blood culture taken at tins time atos positive for Su cptococcus vtridans, there 
being one colony per cc (sulfonamide present in blood) Red cells, white cells, 
albumin and casts persisted in the urine 
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Fig 2 


Correspondence with Dr Paul D White of the Massachusetts General Hospital, 
concerning tlie dinical history and course of this patient's illness, encouraged us to 
proceed with furtlier active treatment Influenced by the paper of Kelson and White,^ 
we had sought tins direct consultation and through the courtesy of Dr White were 
advised to combine sulfapyridme and heparin, using the method described in the paper 
by Kelson and Wliite 

All medication except vitamins was stopped and sulfapyndine started at noon on 
September 7, 1940, on the fifty-seventh day of hospitalization The dosage ^^as 
regulated by blood concentration determinations Tins iras folloiied immediately b^ 
a drop to subnormal temperatures The administration of intravenous heparin 
(Connaught) solution was started on the fourth dav following the beginning of 
sulfapyridme, when a blood level concentration of 14 6 gm per cent had been reache 
A fifth blood culture taken on September 10, 1940, showed one colonj of Slrcptococcus 
vnidans per 3 c c of blood (despite sulfonamide present m blood) 
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The blood clotting time previous to hep.iriiii7ation by the "5 tube method” was 
recorded as nine minutes 

Heparin was added to either 10 per cent or 216 per cent dextrose m normal saline, 
starting with 20,000 units (20 c c.) to each liter flask of dextrose solution, and using 
two flasks (liters) per 24 hours, thereby administering 40,000 units of heparin for the 
first few 24 hour periods This resulted m a rapid increase in the clotting time, which 
at first became excessive (90 to 120 minutes) and from then on the amount of heparin 
given was reduced and varied according to the clotting time (sec figure 2) A clotting 
time of at least 45 minutes seemed desirable Ascoibic acid is as also given m dail) 
doses of ISO mg by mouth 

The intravenous administration of heparin was continued for a period of two 
weeks witliout interruption Sulfapyridine was continued in doses of 5 to 7 grams 
per 24 hours, for 26 days, and then decreased to a maintenance dose of one gram 
per 24 hours This small dose was continued for tw'o months after the patient left 
the hospital for a total administration time of slightly over three months It w’as 
then voluntarily discontinued because tlie patient stated that it made her “short of 
breath ” 

Blood cultures weie repeated at intervals, as shown in figure 2, and three negative 
cultures obtained before discharge from the hospital 

There was marked clinical improvement in tlie appearance of the patient on the 
third day following the beginning of heparinization. She talked and joked freelj 
and developed a good appetite Supportive transfusions were given (see figure 2). 
The basal systolic murmur became less intense, the spleen remained palpable There 
was occasional chest pain beneath the right axilla On September 24, 1940, the 
intravenous administi ation of heparin w'as stopped At least 30,000 units per 24 
hours had been necessary to keep the clotting time betw'een 30 and 45 minutes 
Shortly thereafter, a period of afternoon temperature elevation followed (see figure 2), 
accompanied by pain over the spleen (? infaict) and occasional nausea and vomiting 
Some tenderness to palpation was present in the splenic area but this subsided in 
the next four to five days 

The patient continued to improve until September 29, 1940, the sixth day follow- 
ing cessation of heparin when, after eating luncheon, she suddenly broke out in cold 
perspiration and complained of marked cardiat palpitation, dyspnea, and precordial 
pain The pulse rate at tlie apex and wrist was so rapid it could not be counted 
She was given 1/120 gr of strophantliin intravenously and 1/32 of dilaudid sub- 
cutaneously The pulse rate decreased to 160 beats per minute and four hours 
later she vomited and the cardiac irregfulanty ceased Auricular premature beats were 
present for the next 24 hours and then disappeared 

Two weeks later the patient was well enough to have chair and blanket pi ivileges 
The blood pressure was 140 mm Hg systolic and 78 mm diastolic. The cardiac sounds 
were of fair quality and regular in rhythm The systolic murmur was less intense over 
the mitral area and was still directed toward the base where it became a loud continuous 
cardiac murmur No thrills were present The diastolic murmur remained faint and 
was best heard following slight exercise There was no cough, expectoration or chest 
pain 

Three weeks later the spleen was no longer palpable, and temperature, pulse, and 
respiration were essentially normal She had gained six pounds m weight and looked 
like a new person Blood cultures remained negative The patient was again 
transfused and discharged home by automobile on November 21, 1940, after 124 days 
of hospitalization 

Following discharge she has returned periodically to the Out-Patient Department 
for follow-up observation Sulfapyridine (1 gm per day) was stopped by the patient 
on January 13, 1941 A repeat blood culture on January 23, 1941 was negative for 
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bacterial growth Blood studies on tliat day were as follows Red blood cell count 
5,350,000, hemoglobin 74 per cent (Sahh), white blood cell count 9,250 She had felt 
occasional slight irregularity of the heart beat There had been no dyspnea on exer- 
tion, no edema, cough or chest pain The blood pressure was 136 mm Hg systolic and 
82 mm diastolic A blood culture was repeated on April 2, 1941 and was again nega- 
tive for grow’di The cardiac murmurs remained unclianged The last roentgeno- 
gram taken on June 27, 1941 (figure 3) revealed clearing in botli bases witli a few' 



Fig 3 

persistent strands of organization on the right There was little cliange in the size 
or shape of tlie heart w'hicli still appeared somewhat generally enlarged The patient 
was m excfellent health and spirits and was leading a quite normal and only slightly 
restricted life 

She w'as last examined on October 25, 1941 and had gained in w'eight to 188 
pounds and appeared in good healtli There had been occasional short periods of 
cardiac irregularity No cough, chest pain, or edema was noted There was no 
djspnea on exertion A roentgenogram revealed no important change in tlie appear- 
ance or size of the heart or w ithin tlie lung fields since the previous film An electro- 
cardiogram \vas normal w'ltli no evidence of axis preponderance 

On October 30, 1941, the patient was seen b> Dr Paul D White at Stanford Uni- 
versity Hospital He found no evidence of rheumatic vahular disease but made a 
diagnosis of patent ductus arteriosus * 

*The patient was last seen on September 23 , 1942 and was ui excellent healtli Tlic 
cardiac niumiur persisted unchanged and a roentgenogram of the chest re\ealcd well healed 
fibrosis in both bases of tlie lungs The cardiac outlmc revealed shghtl> more prominence 
of the pulmonarv conus 
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Discussion 

In this case there %\crc U\o infections, namely, the tubeiciilous one and hac- 
teiial endarteiitis of alplia-heinolytic slicptococciis Ujie coniplicatinc: .i congenital 
cardiac defect (patent ductus aitcriosus) Of the two separate disease processes 
the blood stream infection was the moic impoitant from the standpoint of jircs- 
erA'ation of life This called for encigetic treatment if a fatal outcome were to 
be averted The pulmonaiy luherculous infection was of secondary consequence 

In view of the successful outcome and appaicnt cure of the bacterial endar- 
teiitis in this case, fuithcr suppoit is added to the idea advanced by Kelson and 
White in combining sulfapyridine and the anticoagulant effect of heparin m the 
treatment of this liiglil}' fatal disease The ])uhiionai '3 tuberculous infection was 
not unfavorably influenced by this therapy, to the contrary, it became quiescent 
as manifested by roentgenographic impro\enient and conversion of positne 
sputum 

The pulmonaiy pathologic changes must be considered as considerably com- 
plicated The following elements enter the pictuie; namely, the passive vasculai 
congestion of the lungs secondary to possible myocardial failure, the occurrence 
of septic pulmonary emboli, and the existence of a tuberculous infection mani- 
fested by acid-fast bacilli in concentiated sputum It would be difficult to de- 
lineate one from the other by the pulmonar}’^ roentgenogi am It is conceivable 
that the tuberculous infection was a niinoi one, perhaps a “lighting up” of an old 
imperfectly healed pulmonary focus occurring as a result of the acute congestive 
and embolic pulmonary piocesses 


Summary 

Subacute bacterial endaiteiitis engrafted upon a patent ductus aiteiiosus and 
associated wuth a mild pulmonary tuberculous infection is reported in a w^oman 
of 45 

Treatment by sulfapyridine and the anticoagulant heparin in combination, ac- 
cording to the method of Kelson and White, resulted in sterilization of the blood 
stream and complete recovery from both the endarteritis and the tuberculous in- 
fection Follow-up studies over a period of one year following discharge from 
the hospital are fully confirmative of tlie effectiveness of the therapy 

• 

The authors wish to note their appreciation and indebtedness to Dr Paul D White 
for helpful criticism and advice, both in tlie treatment of the patient and in preparation 
of the paper 
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EDITORIAL 

POSSIBLE SUBSTITUTES FOR HUMAN PLASMA 

The need for huge quantities of human plasma in the treatment of war 
injuries has naturally stimulated the search for material from some foreign 
species of animal which would sen^e as a suitable substitute It has been 
showi in human as well as animal experiments tliat serum or plasma of the 
horse or cow is effective in the treatment of shock in individuals who 
tolerate it The risk of immediate serious reactions, however, as well as its 
property of sensitizing individuals to future injections, preclude the use of 
unaltered foreign serum or plasma 

Wangensteen and associates ^ have reported a study of the effect of in- 
jections of bovine serum or plasma m 120 human subjects, chiefly cases of 
inoperable carcinoma Individuals giving a positive intracutaneous reaction 
to bovine serum were excluded for the most part, as they “did not take serum 
Avell ” Three patients with negative intracutaneous tests, furthermore, 
suffered Auolent anaphylactic reactions, and over 60 per cent of the subjects 
had immediate reactions less severe in type Two patients Avho were in 
shock, hoAvever, showed a rise in blood pressure after the injections, and 
metabolic studies in some cases were reported as indicating that some protein 
was retained and utilized 

Horse serum is less toxic than bovine serum, in animal experiments 
about one-fifth as toxic, but is still unsafe for therapeutic use 

Many efforts have been made to eliminate these reactions For the 
most part these have sought either to separate the various proteins in 
plasma, usually by fractional precipitation, and discard the fractions which 
are most toxic and antigenic , or so to alter the protein molecule by physical 
or chemical means as to eliminate its specificity and antigenicity without 
actually destroying the molecule 

It has long been known that plasma albumin and plasma globulin are 
antigenically distinct, and that the globulin is much more highly antigenic 
than the albumin That is, tlie minimal dose of serum albumin which will 
sensitize an animal, and also the minimal dose which will cause fatal shock 
in a sensitized animal, are much greater than the corresponding doses of 
globulin Studies in animals indicate that the difference may be about 100 
fold Essentially the same ratio probably applies to man 

Janeway and Beeson,' Avho studied the effect of a purified bovine plasma 
albumin solution in dogs, mention its administration to 16 human cases with- 
out reactions Davis, Eaton and Williamson ® also report administering 

iKremen, a J, Hall, H, KoschnitzkE, H K., Stetons, B, and \VA^•CE^STEE^^ O 
H Studies on the intravenous administration of whole bovine plasma and serum to man, 
Surgery, 1942, xi, 333-355 

= Janeway, C A, and Beeson, P B The use of purified bo\nne albumin solutions 
as plasma substitutes, Jr Clin Invest, 1941, xx, 435 (abstract) 

s D avis, H A, Eaton, A G, and Williamson, J Transfusion of bo\inc scrum al- 
bumin into human beings, Proc Soc. Exper Biol and Med , 1942, xli\, 96 
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beef albumin solution to 13 human cases without reaction Ke)s, 'i'ayloi 
and Savage state, however, that they hci\e found no natiual lorctgn protein 
fi action which docs not cause icactions in some indiiiduals The albumin 
fraction caused the least reaction, although it scnsiti/cd readily to subsequent 
injections A pci son sensitive to one species of foreign protein was often 
sensitive to othei species but not neccssaiily to all 'I'liey found intracu- 
taneous tests useful in selecting a suitable species of foreign protein solution 
for use in a given patient Albumin solution restoicd animals shocked by 
bleeding, it remained in the cii dilation for dajs, and behaved physicall} 
like the individual’s owm protein 

Such observations indicate that the use of purified albumin solutions 
eliminates a large proportion of the leactions caused by whole seium or 
plasma, but not all of them, and that albumin sensitizes to subsequent in- 
jections of itself Practically its use at present appears limited to emerg- 
encies when homologous plasma is not available, and to individuals giving a 
negative iiitracutaneous reaction 

Quantitative studies in animal experiments suppoit this conclusion that 
natural albumin solutions are too highly antigenic for safe general use 
The early studies of Doerr and Russ and of Wells on guinea pigs, as wxll 
as those of later observeis, showed that the minimal sensitizing dose of 
horse serum is about 0 00001 cc, and the minimal (intiavenous) shocking 
dose, 0 01 cc, although smaller amounts cause mildei leactions Noimal 
human beings are much less sensitive than guinea pigs, but those persons 
who are spontaneously allergic may be extremely h} pei sensitive Death 
has been reported after the intradermal injection of one-tw^entieth of a c c of 
horse serum To be leasonably safe foi sensitive persons, it w^ould seem 
necessary that the antigenic activity of the material in a liter of protein solu- 
tion should not exceed that of 0 01 c c or at most 0 1 c c of normal horse 
serum This would be a reduction of 100,000 fold Since the substitution 
of albumin for w^hole serum accomplishes only about a 100 fold reduction, 
some means of altering the protein must be sought A suitable procedure 
must accomplish two objectives It must reduce the capacity of the material 
to cause shock in animals sensitive to whole serum, a deviation of specificity, 
or "despeciation” , and it must reduce the ability of the treated protein to 
sensitize normal animals against itself, a destruction of all its antigenic 
properties 

Some degree of loss of antigenicity has been obtained by the use of heat, 
and in greater degiee by acidification or alkahnization, and by conti oiled 
peptic digestion Coghill and associates ® used taka diastase in order to 
reduce the shocking power of the horse serum in diphtheria antitoxin At 
the expense of about half of its antitoxin content, they obtained a product 

^Keys, a, Taylor, H L, and Savage, G Utility of animal blood in preparation of 
plasma for transfusion, Jr Am Med Assoc, 1941, cxvii, 62 

5 CoGHiLL, R D , Fell, N , Creighton, M , and Brown, G The elimination of horse- 
serum specificity from antitoxins, Jr Immunol , 1940, xxxix, 207-222 
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whose power to shock guinea pigs sensitized to normal horse serum was 
reduced to about one three-hundred-and-twentieth of the original He was 
unable to cause fatal shock with any dose which was not fatal to the control 
animals, and stated that these results were being largely confirmed by studies 
in man 

Smetana and Shemin ® showed that photo-oxidation in the presence of 
hematopoiphjrm destroyed the antibodies m certain immune sera and de- 
stroyed the antigenic properties of egg albumin Special studies indicated 
that the protein molecules were altered rather than disintegrated 

Henry ' has recently reported using this procedure in an attempt to alter 
the antigenicity of normal horse serum The best results were obtained by 
exposing thin layers of serum to ultraviolet light in the presence of hemato- 
porphyrin for a 96 hour period He then studied quantitatively the capacity 
of the oxidized serum to stimulate precipitin formation m rabbits, to sensi- 
tize guinea pigs, and to intoxicate guinea pigs sensitized to horse serum 
It was easier to secure a deviation m specificity than a loss of all antigenic 
activit)' However, the active antigenicity of the treated serum was only 
about one ten-thousandth of the original The residual material which 
retained the antigenicity of the original horse serum was the equivalent of 
0 01 c c per liter These figures closely approximate those which theoreti- 
cally are the maximum consistent with reasonable safety for use in man 
Thus far, however, no reports have appeared as to the actual toxicity or 
therapeutic efficacy of the treated serum in human experiments Possibly 
the application of this procedure to the albumin fraction of horse serum 
might yield a safer product than that obtained from whole serum 

Chemical study of the oxidized serum showed that tryptophane had been 
lemoved from the molecule The greater part of the original protein, how- 
ever, was still precipitable by the usual reagents Studies by means of 
electrophoresis and ultracentrifugalization indicated a polydispersion of the 
protein, that is, a marked variation in the size of the different protein 
molecules with the presence of large aggregates two to three times the size 
of the original molecules It seems probable, therefore, that there had been 
an alteration rather than an actual break down of the molecules If tests 
m man show that the antigenicity has been sufficiently reduced, it may be 
hoped that the protein in the treated serum will remain in the circulation and 
adequately replace homologous plasma in the emergenc}" treatment of shock 
There are' as yet no adequate observations to show to what extent such 
foreign protein can participate in satisfying the nutritional needs of the 
body The importance of this function of the plasma proteins has been 
emphasized by Whipple and has been previously discussed here® Earlier 

® Smetana, H , and Shemin, D Studies on photo-oxidation of antigen and antibodies, 

Jr Exper Med, 1941, Ixxiii, 223-242 

^ Henry, J P Quantitative studies of the photochemical despeciation of horse serum, 

Jr Exper Med, 1942, bcxvi, 451-476 

® Editorial Plasma proteins, Ann Ixt Med, 1940, xiv, 533 
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woikof Holman, Mahonej and Whipple" indicated that m dtij^s homolo^^^ous 
plasma protein ^\as letamcd and utilized but foreign plasma (unaltered) was 
not Recent obscnations of Elman and Havcy in dogs cast doubt on then 
ability freely to utilize even homologous plasma protein admmistcicd intra- 
venously If the altered foreign protein cannot be utilized effectnel} in 
nutrition, its value would be distinctly limited ^'he experiments already 
lepoited, howe\ci , wairant the hope that a piocedure will be perfected which 
will lendei foieign scrum safe fiom the standpoint of immediate reactions 
and suitable at least for use m cmeigcncics 

® Holi^iax, R L, Maiionev, E B, and Whipple, & H Blood plasma protem gnen 
bj vem utilized in body metabolism, d>namic equilibrium between plasma and tissue proteins, 
Jr E\pcr ;Med, 1934, lix, 269-282 

Elman, R, and Davly, H W Studies on h> poalbummcmia produced by protein- 
deficient diets III The correction of hj’poalbumincmia in dogs b> means of large plasma 
transfusions, Jr E\pcr Med, 1943, Iwvii, 1-5 
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Fotmulaiy and Handbook of The Johns Hopkins Hospital Edited by John C 
Krantz, Jr 253 pages, 11 5 X 17 5 cm John D Lucas Co, Baltimore 1942 
Price, $2 00 

The material in this hook was originally compiled by members of the staff repre- 
senting the various departments of tlie Johns Hopkins Hospital, primarily for the 
guidance of interns and residents in prescribing drugs and other therapeutic measures 
In effect it is an abbreviated pharmacopeia and formulary, including only those drugs 
and mixtures which are regarded as important and whicli are actually in general use 
in the wards and dispensary in each of the principal departments of the Hospital The 
number of preparations considered is tlierefoie limited to a relatively small group 
which have survived a long period of natural selection 

Each preparation is described, indications for its use are stated, as well as dose 
and directions for administration In separate sections are included special drugs and 
mixtures used in tlie departments of urologj', gj’necology, dermatology, ophthal- 
molog}^, and larjmgologv' Vitamins, endocrine preparations and biological products 
are included, as well as diagnostic agents Directions are giv^en for a few special 
tlierapeutic procedures such as transfusion There is also a short section giving 
treatment of the commoner tv’pes of poisoning 

The book contains a surprising amount of useful information, easily available, 
and “ballast” has been almost entirely eliminated It is not designed as a textbook, 
but will be v'erv useful for the purpose for which it was intended 

P W C 


Fever Therapy Technique By Jack R Ewalt, MD Ernest H Parsons, MD, 
Stafford L Warren, MD, and Stafford L Osborne, MD 161 pages 
13X19 cm Paul B Hoeber, Inc, New York 1939 Price, $2 50 

This book of 154 pages of text contains a conase, lucid exposition of the various 
methods of inducing fever for therapeutic purposes In only one respect do I take 
exception to the views of the authors This is in their criticism of those who object 
to the “one day fevei plus chemotlierapy” scheme of treatment of sjphilis The 
authors maj recall that this form of therapy has been used in Europe with poor results 
in that numerous relapses have occurred Altliough it is desirable that methods 
designed to hasten a cure should be investigated, tlie results thus far obtained do not 
warrant criticism if we advise patients against too great an enthusiasm for this form 
of treatment at the present time 

On the whole this book is a desirable compend for the physician who expects to 
use fevei therapv 

H M R 


BOOKS RECEIVED 


Books received during December are acknowledged in the following section 
As far as practicable, tliose of special interest will be selected for review later, but it 
IS not possible to discuss all of them 

The Hospital Cai c of the Surgical Patient By George Chile, Jr , M D , and 
Franklin L Shively, Jr, MD Witli a Forew'ord by Ev^arts A Graham, 
MD 184 pages, 22 X 14 5 cm 1943 Charles C Thomas, Springfield, Ilhno s 
Price, $2 50 

JFhat the Citiscn Should Knozo about Wat time Medicine Bj Joseph R Darxali 
M D , Lieutenant Colonel, ^ledical Corps, United States Armv and \* I Coopfr 
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237 pages; 21x14 cm 1942. W W. Norton &. Company, Inc, New York 
Price, ?2 SO. 

Mind Poceptwn and Thought tn Thetr Constructwc Aspects. By Paul SciriLDra 
432 pages, 22 X 14 5 cm. 1942 Columbia University Press, New York Price, 
$5 00 

Goals and Desires of Man. By Paul Schiloer 305 pages, 22X 14 5 cm 1942 
Columbia University Press, New York. Price, $400 

Mental Health in College By Clements C Fry, M.D , with the collaboration or 
Edna G Rostow 363 pages, 23 5X16 cm 1942 The Commonwealth Fund, 
New York Price, $2 00 

The Hemonhagic Diseases and the Physiology of Hcmo<itaui By Armand J. Quick, 
Ph D , M D 340 pages , 25 X 16 cm 1942 Charles C 'I homas, Springfield, 
Illinois Price, $5 00 

Infant and Child m the Cult me of Today By Arnold Gesell, MD, and Frances 
L Ilg, M D , in collaboration with Janet Learned, M A , and Louise B 
Ames, Ph D 399 pages, 26 X 19 5 cm 1943. Harper & Brothers, New York 
Price, $400 



COLLEGE NEWS NOTES 

Additional A C P Members in the Armed Forces 


Already published in preceding issues of this journal were the names of 1,122 
Fellows and Associates of the College on active military duty Herewith are re- 
ported the names of 96 additiomtl members, bringing the grand total to 1,218 


Ladislaus L Adamkiewicz 
Frank W Anzinger 
Karl F Arndt 


Thomas C Jaleski 
Frederick A Johansen 
Frank T Joyce 


Justus M Barnes 
Lawrence H Beizei 
Joseph E Brackley 
Henry A Bradford 
Edward S Brew ster 
Hildahl I Burtness 
Otto L Burton 

John R CaA'anagh 
Augustus H Clagett, Jr 
H Dick Countryman 
J Antrim Crellm 
George R Crisler 

Constance A D'AIonzo 
Joseph H Delanej 
Albert H Douglas 
Joseph L Duffy 
J Ridiard Durham 

Joseph C Ehrlich 
Ephraim P Engleman 
William D Evans 

I Donald Fagm 
Isidore A Feder 
Lester C Feener 
Frederick W Fitz 
Frank P Foster 

John L Gompertz 
Edgar S Gordon 
Clark C Goss 

Frederic W Hall 
Mason V Hargett 
Robert M Harris 
Harold E Hathhorn 
Carl C Hoffman, II 
Ellis H Hudson 
Samuel Hurw'itz 


Clyde H Kelchner 
Ernest Q King 
Roy E Kinsej" 

Cai 1 J Komreicli 
Alfred L Kruger 

Byrd S Leavell 
Harris V Lilga 
Louis S Lipschutz 
Joseph H Low 
Clayton J Lundy 
Charles H Lutterloh 

Frank R Maddison 
Robert C Manchester 
Edward A Marshall 
Walter P Martin 
Thomas C McCleave, Ji 
James W McElroy 
Frank B McGIone 
Samuel Melamed 
William C Menninger 
William C Meredith 
Saul Miclialover 
Laurence C Milstead 
Norman L Murray 

Robert A New'burger 

J Frederick Painton 
Harry Parks 
J Winthrop Pennock 
Thornton T Perrj', III 

George N Raines 
Earl B Ray 
H Walden Retan 
Abraham I Rosenstem 
Oscar F Rosenow' 

Earl Save 
Walter L Schafer 


257 



258 


coi.uni xrws noti s 


Israel A Schillcj 
Louis A Schw.trt/ 
Solomon Silvei 
Elmer R Smith 
Saul L Solomon 

Gordon B Tayloe 
Kent H Tliayer 
Morns C Thomas 
Arthur M Tumck 
Kilby P Turrentine 


t»ilm.in K 'I ^lcl 

\Vcsle> Van Camp 

Richard Watjner 
Levi M Walkci 
Loren/ M Waller 
Bei n.ird A Watson 
Fil7-John Weddell, Ir 
Lee Williamson 
Wilhs D Wright 


In the News Notes section of the Januaij, 1943, issue of this journal we reported 
the election of 147 Fellows and 140 Associates With these additions and with other 
adjustments made in tlie College membership at the meeting of the Board of Regents, 
December 13, 1942, such as reinstatements and deletions due to the expirations of 
the maximum fi\ e-year Associate term, the total membership of the College now is as 
follows 

4 Masters 
3,844 Fellow's 
1,118 Associates 

4,966 


New Life Member 

Dr Charles Leonard Hess, FA CP, Bay City, Mich, became a Life Member 
of the American College of Physicians on January 5, 1943 


Gifts to the College Library 

We gratefully acknowledge receipt of the following gifts to the College Library 
of Publications by Members 


Books 

Dr Charles J Bloom, F A C P , New' Orleans, La — “The Care and Feeding of Babies 
in Warm Climates” , 

Dr Henry A Christian, F A C P > Brookline, Mass — “Osier's Principles and Prac- 
tice of Medicine,” 14th edition 


Reprints 

Dr Alvan L Barach, F A C P , New York, N Y — 51 reprints. 

Dr Edward W Cannady, F A C P , East St Louis, 111 — 1 reprint , 

Dr. O P J Falk, FA CP, St Louis, Mo — 1 reprint. 

Dr Hyman I Goldstein (Associate), Camden, N J — 2 reprints, 

Jerome S Levy (Associate), Captain, (MC), U S Army — 2 reprints, 

Horace P Marvin, FA CP, Lieutenant Colonel, (MC), U S Army— 1 reprint. 
Dr Ralph M Tandowsky, F A C P , Los Angeles, Calif — 2 reprints 
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The Reading Hospital Reading, Pa , contributed a copy of the “History of the Read- 
ing Hospital, 1867—1942" to the College Library This History was published by 
tlie Board of Managers of the Hospital on the occasion of its 75th anniversary, 
December 9, 1942 


Colonel Otis O Benson, (MC), USA (Associate), is Chief of the Aero 
Medical Laboratory, Engineering Division, that has been recently built and equipped 
at the Army Air Forces Materiel Center, Wright Field, Dayton, Ohio 

“Physiology of Flight — Human Factors in tlie Operation of Mihtaiy Aircraft” is 
the title of a book containing a compendium of lectures and demonstrations given to 
the Army Air Force personnel, and prepared by the Aero Medical Research Labora- 
tory' under Colonel Benson Information is being simplified by illustrating it in the 
best “Popular Mechamcs” manner, and will be published as a Technical Order for all 
flying personnel to read Colonel Benson has contributed a copy of this publication 
to the College Library 


Manpower Commission and Medical Care for Civilians 

Mr Paul V McNutt, Chairman of the War Manpower Commission, on January 
10 made the announcement tliat every effort to furnish adequate mediCal care for 
civilians would be made His statement u^as based on a report by Dr Frank H 
Lahey, Chairman of the Directing Board, Procurement and Assignment Service for 
Physicians, Dentists and Veterinarians 

Some physicians. Dr Lahey indicated, will be asked to volunteer for practice 
in areas other than those in which they are now located This will be done to assure 
at least a minimum standard of medical care It is hoped that m most instances re- 
location of a physician can be accomplished within the States in which he is now 
licensed To obtain greater mobility of physicians, it is pointed out that some method 
of temporary licensing for the duration will probably have to be arranged in some 
States More tlian 400 physicians have already been relocated The names of other 
physicians uho are willing to be and who can be relocated are being submitted to the 
Procurement and Assignment Service The U S Public Health Service and the 
Procurement and Assignment Service are making careful studies of industrial and 
otlier critical areas where relatively large numbers of physicians will be needed In 
estimating the availability of physicians for civilian or military service, certain ad- 
justments are made for (1) lessened effectiveness of those over 65, (2) number of 
physicians giving full time service in certain Governmental and private agencies, 
(3) numbers now acting as residents and house officers 

The total number of American physicians is approximately 180,000 It is esti- 
mated that tlie medical needs of tlie Armed Forces m 1943 can be met with an addi- 
tional 10,000 physicians, and there will be left more than 80,000 active civilian physi- 
cians, estimated as sufficient to care for the needs of tlie civilian population if properly 
distributed and allocated, and if civilians will take every possible health precaution to 
keep well 

Recruiting m 1943 will be confined to States with a disproportionatelj' large 
number of physicians At tlie present time the following States show shortages of 
physicians Alabama, Arizona, Arkansas, Colorado, Georgia, Idaho, Kentuckj, 
Louisiana, Mississippi, New Mexico, North Carolina, South Carolina, Soutli Dakota, 
Tennessee and West Virginia 


A C P Postgraduate Courses 

The 1943 Bulletin of Postgraduate Courses was distributed to all members of tlie 
College m late December The Program for 1943 uas greatlj reduced, tliere being 
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only thice couises, all m Intctnal Mecliuiu* No 1, Univcisity of Minnesota Ccnlci 
for Continuation Study, Januaij 2s-30, No 2, llic Mayo Foundation, University of 
Minnesota, and The ^Ia\o Clinic, Fcbiuaii 1-6, No 3, Boston Univcisuy School of 
Medicine, Massachusetts Mcmonal Hospitals, Apnl 5-10 

Courses 1 and 2 weie closely coordinated, with the icsult that most of the regis- 
tiants took both courses The registration for these two courses, now completed, 
exceeded all expectations of the Advisory Committee on Postgi aduate Courses Pin - 
sicians w'ere in attendance from all parts of the United States and Canada, and the 
signal success of these courses pio\cd conclusively that such oppoitunities are dcrmitcli 
in demand duiing the Wai 

Couise 3 at the Boston Uniiersity School of Medicine, under the diiection of Di 
Chester S Keefei, F ACP, April 5-10, also has a gratifjing registration There is 
still time to register, but the maximum ntimbci that tan be accommod.itcd is ne.iih 
1 cached 


The 5th Annual Congress on Industrial Health, sponsored by the Council on In- 
dustrial Health of the American Medical Association, was held in Chicago, 111 , 
Januarj 11-13, 1943 Among those who participated in the program were 

Dr John H Foulgei, FACP, Wilmington, Del — “Preientive Medicine in 
Industry” , 

Di Chester S Keefer, F.A C P , Boston, Mass — “Respiratory Infections in In- 
dustry Joint Report Prepared by the Council on Pharmacy and Chemistiy 
and the Council on Industiial Health, American Medical Association”, 

Dr Janies P Leake, FACP, Bethesda, Md — “Vaccines and Serums Indica- 
tions and Procedure” , 

Dr Lemuel C McGee, FACP, Wilmington, Del — “Occupational Disease in 
Munitions Woikers”, 

Di Anton J Carlson, FACP, Qiicago, 111 — “The Older Worker”, 

Dr Raymond Hussey, FACP, Baltimore, Md — “Report of the Committee on 
Workmen’s Compensation of the Council on Industiial Health” 


Thomas F Duhigg, FACP, Commander, (MC), U S Navy, has been elected 
President of the Society of Ex-Resident and Resident Physicians of the Philadelphia 
General Hospital 


Dr Andrew' L Banyai (Associate), Wauwatosa, Wis, spoke on “Non-tubercu- 
lous Pulmonary Infections” at a meeting of the West Allis Medical Society, West 
Albs, Wis , December 3, 1942 


Dr John C White, FACP, New Britain, Conn , has been appointed Superin- 
tendent of the New Britain General Hospital 


Artliur P Hitchens, FACP, Lieutenant Colonel, (MC), U S Army, was one 
of the speakers at the meeting of the Medical Society of the Distiict of Columbia 
November 18, 1942 This meeting was devoted to a panel discussion on “Undulant 
Fever, Brucellosis and Bang’s Disease ” 


Dr Francis E Harrington, FACP, Minneapolis, Minn , was recently appointed 
Director of the Minneapolis General Hospital 
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Lloyd R Newhouser, F.ACP, Commander, (MC), U S Navy, spoke on 
“Treatment of Shock, Including Use of Blood Plasma” at the annual combined medi- 
cal-dental meeting of the organized medical and dental professions of Greater New 
York, December 7, 1942 


Dr Howard K Petry, F A C P , Harrisburg, Pa , spoke on “Shock Treatment of 
Psychoses” at a recent meeting of the Dauphin (Pa ) County Medical Society in 
Harrisburg 


The Medical Society of Milwaukee (Wis ) County sponsored a series of three 
lectures on the gastro-intestinal tract, November 2-4, 1942 Dr Walter C Alvarez, 
F A C P , Rochester, Minn , discussed "Functional Disorders" , Dr J Edwin Habbe, 
F A C P , Milwaukee, discussed "Neoplasms” , and Dr William M Jermain, F A C P , 
Milwaukee, discussed "Inflammatory Disorders ” 


The President of tlie United States has renominated Ross T Mclntire, F A C P , 
Rear Admiral, (MC), U S Navy, to be Chief of the Bureau of Medicine and Surgery 
of the U S Navy Admiral Mclntire has been a member of the Medical Corps of 
the U S Navy since 1917 and was first appointed Surgeon General of the Navy in 
1938 


Dr Moses Barron, F A C P , Minneapolis, Mmn , spoke on the “Medical Manage- 
ment of Peptic Ulcer” at a meeting of tlie Minnesota Academy of Medicine in St 
Paul, October 14, 1942 


Dr Lloyd F Graver, F A C P , New York, N Y , discussed “Cancer and Allied 
Disorders” at a meeting of the Dauphin (Pa ) County Medical Society in Harrisburg, 
December 1, 1942 


At the recent meeting of the American Public Health Association in St Louis, 
Mo , Dr Felix J Underwood, F A C P , Jackson, Miss , was named President-Elect 


On November 13, 1942, Philip S Hench, FA CP, Lieutenant Colonel, (MC), 
U S Army, addressed the El Paso (Colo ) County Medical Society at Camp Carson 
Base Hospital Colonel Hench spoke on “Management of Chronic Arthritis ” 


At a meeting of the Medical Society of die District of Columbia, December 9, 
1942, commemorating its 125th anniversary. Dr Arthur C Christie, F A C P , Wash- 
ington, D C, a Past President of the Society, spoke on “Mediane in the Nation’s 
Capital, 1817-1942” 


At a midwinter scientific session of the Central States Society of Industrial 
Mediane and Surgery held in Chicago, 111 , December 11, 1942, Dr Italo F Volini, 
F A C P , Chicago, spoke on "Sulfon Drug Therapy " 


Dr Louis N Katz, F A C P , Chicago, 111 , spoke on “The Diagnostic Value of 
the Electrocardiogram Based on an Analysis of 149 Autopsied Cases,” and Dr 
George E Wakerlin, FA CP, Chicago, III, spoke on “Treatment of Experimental 
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Renal Hypci tension” at a joint meeting of the Chicago Socich of Inttinal Medicine 
and the Clinical Section of the Chicaijo Ileait Association 


Students and mciiibcis of the faculty at Coinell Univcisity, Jthaca, N Y, re- 
cently cooperated in a two-week experiment to test new \accines The experiment 
was under the direction of the Army Infliien/a Comiiiission and was directed In Di 
Norman Plummer, F A C P , and Dr Herbert K Ensw'oith (Associate), both of New' 
York, N Y 


Dr Charles E Lyght, F A C P , Professor of Health and Physic.il Education for 
Men and Director of tlie Carleton College Health Service, Northfield, Minn , has been 
appointed Directoi of Health Education of the National Tubetculosis Association 


Di Raymond Hussey, F A C P , Baltimore, Md , has been named a membei of 
the Medical Committee of the Industi lal Hygiene Foundation 


Edward R Stitt, F A C P , Reai Admiral, Retired, (MC), U S Navy, w'as one 
of three military physicians w'ho was presented with the first aw'ards of tlie newdy 
established Gorgas Medal Admiral Stitt w'as cited “for extensive research and 
writing on tropical maladies and tlieir prevention ” 

These aw'ards were recently established by John Wyeth and Biotlier, Inc, 
Philadelphia, Pa, in memory of Surgeon General William Gorgas, w'hose w'ork in 
preventive medicine made it possible to construct the Panama Canal The awards 
include silver medals inscribed with the likeness of General Gorgas and a cash awaid 
of $500 00 


Dr Israel M Rabinowitch, FA CP, Associate Piofessor of Medicine, McGill 
Umveisity Faculty of Medicine, Montreal, Quebec, conducted a course of lectures and 
demonstrations on “Chemical Warfare,” October 19-30, 1942, sponsored by McGill 
Umveisity Faculty of Medicine under the auspices of the Director of Civil An Raid 
Precautions 


At the annual meeting of the Institute of Medicine of Chicago, December 10, 1942, 
Dr George H Coleman, F A C P , was named Secretary and Di Grant H Laing, 
F A C P , Treasurer 


On December 16, 1942, the Polk (Iowa) County Medical Society conducted a 
panel discussion on “The Sulfonamides ” The discussion was under the direction of 
Dr Daniel J Glomset, F A C P , Des Moines, Iowa 


Dr Arthur F Chace, F A C P , New York, N Y , was elected President of the 
New York Academy of Medicine, December 3, 1942, to serve for a two-year term 
Dr Cornelius P Rhoads, F ACP, New York, N Y, was elected a Vice Piesident 
of the Academy to serve for a three-year term 


At the 62nd Annual Dinner of the Associated Alumni of the College of the City 
of New York, November 14, 1942, Dr Alvan L Barach, F A C P , New York, N Y , 



COLLEGE NEWS NOTES 


263 


was awarded one of the Townsend Hams Medals in recognition of “notable post- 
graduate attainments ” 


On Marcli 10, 1943, Dr Cornelius P Rhoads, F A C P , New York, N Y , will 
address a special meeting of the College of Physicians of Philadelphia Dr Rlioads 
will speak on "Newer Advances in Cancer Research ” 


Dr William E Robertson, F A C P , Philadelphia, Pa , iias one of tlie physicians 
honored for having completed fifty years or more in the practice of medicine by the 
Philadelphia County Medical Society at a luncheon meeting, January 12, 1943 


At a meeting of the Nortli Texas District Medical Association held in Dallas, 
Tex , November 30, 1942, Dr Chester M Jones, F A C P , Boston, Mass , spoke on 
“Clinical Problems in Hepatic Disease” and Dr James H Means, F A C P , Boston, 
Mass, on “Diseases Affecting the Poital Circulation” 


On December 18, 1942, the Universitj' of Texas Medical Branch, Galveston, con- 
ducted a special war program at its semicentennial graduation exercises Among 
the speakers were 

Dr Cyrus C Stuigis, FA CP, Ann Arbor, Mich — “Blood and Substitutes in 
Shock” , 

Dr Franklin G Ebaugh, F A C P , Denver, Colo — “Psychiatry and War” , 

Dr Anton J Carlson, F A C P , Chicago 111 — “Obstacles in the Path of an 
Optimum Diet ” 


The 5th Annual Forum on Allergy was held in Cleveland, Ohio, Januarv 9-10, 
1943 Study groups were conducted by die following members of the College 

Dr Theodore L Squier, FA CP, Milwaukee, Wis — “Allergic Manifestations 
in die Blood” , 

Dr John P Henrj', F A C P , Memphis, Tenn — “Allergic Headaches” , 

Dr Herbert J Rinkd, F A C P Kansas City, Mo — “Food Allergy” , 

Dr J Warrick Thomas, F A C P , Qeveland, Ohio — “Allergj' of the Eye and 
Conjunctiva” , 

Dr Karl D Figlej , F A C P , Toledo, Ohio — “V asoniotor Rhinitis in Children” , 

Dr Ralph Bowen, FA CP, Houston, Tex — “The Prevention of Allergj in 
Children” , 

Dr Samuel M Feinberg F A C P , Chicago, 111 — “Asthma in Patients Over 
Forty-Five Years of Age”, 

Dr Homer E Prince, F A C P , Houston Tex — “Allergj to Fungi’ 

Dr George L Waldbott, F A C P , Detroit, Mich — “Industrial Allergic Derma- 
titis ” 

Dr Milton B Cohen F A C P , Cleveland, delivered a special lecture on “The 
Dj namic Mechanism of die Allergic Reaction” and Dr Roy W Scott, F A C P , 
Cleveland, on “Cardiac Asdima and the Heart in Asthma ” 


Dr Elmer E Glenn, F A C P , Springfield Mo , v as recenth named President 
of the Missouri Tuberculosis Association 



264 


COLLEGE NEWS NOILS 


Dr. Charles H Neilson, F A C.P., St Louis, Mo , has been chosen Vice President 
of die Missouri State Board of HealUi 


A series of lectures on legal medicine are being conducted Friday evenings by the 
Office of the Coroner of Philadelphia (Pa) County, January 8-March 12, 1943 
Among die local speakers were 

January 8, 1943 — ^Dr Edward B Krumbhaar, F A C P — "Causes of Sudden 
Death” , 

January 29, 1943 — Dr Edward A Stredier, F A C P — “Suicide ” 


At a meeting of the Allegheny (Pa ) County Medical Socictj in Pittsburgh, 
December IS, 1942, Dr Joseph T Beardwood, Jr , F A C P , Philadelphia, spoke on 
“Management of Diabetic Emergencies” and Dr Angelo L Luchi (Associate), 
Wilkes-Barre, on “Diabetic Diets and Food Habits of the Nationalities ” 


Dr Chester N Frazier, F.A C P , has been appointed Professor of Dermatology 
and Syphilology at die University of Texas Medical Branch m Galveston Dr 
Frazier was recently engaged in venereal disease control work at die Johns Hopkins 
School of Hygiene and Public Healdi, Baltimore, Md 


Dr Frank Krusen, F A C P , Rochester, Minn , officially represented the Ameri- 
can College of Physicians recently when die Army-Navy “E” Production Aw'ard 
was made to H G Fisher & Co, Chicago Dr John S Coulter represented the 
American Medical Association, Dr Bowman C Ciowell, the American College of 
Surgeons and Dr W P Morrell, die American Hospital Association The Governor 
of the State of Illinois was represented by Major General Frank Parker, formerly 
Commander of the First Division in France, who made an address Honorable Ed- 
ward J Kelly, Mayor of the City of Chicago, also made an address The Award was 
made by Rear Admiral K C Melhorn (MC), U S N (FACP), and the pins were 
awarded by Lieutenant Colonel M E Griffin, (MC), USA The Navy provided 
a color guard and a twenty-eight piece band The ceremony was inspiring and was 
attended by many men of prominence 


The Medical and Surgical Relief Committee of America leports receipt of 
seventy-six cartons containing about five thousand pounds of suigical instruments 
rescued from scrap metal collections They were donated by Dr Walter L Bierring, 
FACP, State Health Commissioner of Iowa, when it was learned that many of tlie 
instruments contributed to the recent Iowa scrap metal campaign were in good con- 
dition and would more effectively serve the war effort if reconditioned and made 
available to the various organizations which call on the Committee foi help Aftei 
necessary repairs have been made, the instruments will be placed in emergency medical 
. field sets for distribution to tlie U S Coast Guard, and to first aid posts, needy 
hospitals and other recognized relief agencies in the United States and Alaska 


SPECIAL NOTICES 
Announcement 

The American Board of Internal Medicine 

Pursuant to the policy of the American Board of Internal Medicine to keep fees 
at a minimum consistent with efficient function of the Board it is now possible to 
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reduce tlie registration and examination fee Accordingly, die following action has 
been directed The registration and examination fee will be reduced from forty 
dollars to thirty dollars The certificate fee will remain at ten dollars, making a 
total of fort} dollars The oral examination fee in the sub-specialties will remain at 
ten dollais 

This reduction in fees will become effective as of January 1, 1943, and will apply 
to candidates for the written examination on February 15, 1943 whose applications 
have not been accepted for a previous examination 

Ernest E Irons, M D , 

• Chairman 


Cleveland Health Museum 

On the eve of its second anniversary civic luncheon November 20, 1942, Cleveland 
Health Museum received its first truck loads of exlnbit material presented for the 
duration by tlie American Museum of Health, New York City These accessions were 
selected from the Oberlaender Trust Collection and others displayed in tlie Hall of 
Man and ^ledicine at die New York World’s Fair 

The exhibits cliosen include such famous pieces as the muscle man, the nerve 
man, a body book of 16 pages, die nodding head, swinging ear, and acting heart 
Models of cell development demonstrate marvels of heredity More than 300 exhibit 
items shoii what is needed to keep the body running, what hazards threaten its exist- 
ence, and what limitations must be considered affecting its use 

Most widely known is die Transparent Man whose outer form is modeled after 
the fourdi century Greek statue of “The Pra}ing Boy” which was once in the pos- 
session of Frederick the Great of Prussia This exhibit, symbolic of the odiers which 
will be given special showings at the Museum in die beginning of 1943, was unveiled 
by Mrs Elizabeth S Prentiss whose support has helped immeasurably to sustain the 
Museum 

W W Peter D , Dr P H , associate professor of public health, Yale Uni- 
versity, spoke on “Keep the Health Fires Burning ” He told how poor health is re- 
ducing manpower in this country One out of five people in the pioductive age group 
(20 to 64 years old) are handicapped by chronic diseases, serious mental or physical 
illness “Every state and city has its share of these unproductive people,” Dr Peter 
said It IS important to mention them because “your Museum here and all other con- 
tributing agencies can do something to improve conditions ” 

Bruno Gebhard, M D , director of Cleveland Health Museum, who has been 
instrumental in die designing of New York World’s Fair’s healdi exhibits, came to 
Cleveland in 1940, to design and install exlnbit material for its opening and to 
operate the Museum 

Since its opening, November 13, 1940, it has been visited by more than 66,000 
people 

But its influence has been far more widespread than these statements indic.ile 
The attendance figures include people who came from 44 states and several foreign 
countries, to take the message of Cleveland Health Museum back with them Bv 
means of travelling exlnbits the Museum has gone far beyond the territorial limits 
It IS estimated that more than a half million people from Boston and Bridgeport, to 
Huron, Soutii Dakota and Huston, Texas, hav e seen the Museum’s dramatic presenta- 
tions of health facts 
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OBITUARIES 

DR SHERMAN GRANT BONNEY 

Following a brief illness, Sherman Giant Bonney. FA CP, died in 
Denver on November 19, 1942 Dr Bonney was bom in Cornish, Maine, 
in 1864, the son of Dr and Mrs Calvin Fairbanks Bonney In 1886, he 
received his AB degree at Bates College, Lewiston, Maine, in 1889, he 
received his MA degree from the same institution In 1889, he rccci\ed 
the degree of M D f i oni Harvard Medical School 

After practicing for a brief period of time in Lewiston, Maine, where he 
married Miss Nancy B Little, he came to Denver in 1890, and was m the 
active practice of medicine m this city until he rctiied m 1930 

During the couise of a very long and active professional life, Dr Bonney 
was Piofessor of Medicine and Dean of the Medical Department at Denver 
University, and Trustee and President of the Gross Medical College of 
Denver At the time of the amalgamation of Colorado medical institutions, 
about 1910, Dr Bonney was made Professoi of Medicine, Emeritus, of the 
University of Colorado School of Medicine 

In 1908, he married Mrs Jessie Ellwood Ray who survnes him In 
1908, he published a textbook on tuberculosis, “Pulmonary Tuberculosis and 
Its Complications ” This book, a pioneer m its field, embodied the experi- 
ence of an enormous practice in tuberculosis, and brilliantly recorded tire 
observations of a very keen mind The second edition of this work appeared 
m 1910 In memory of his parents, he presented a public libraiy to Cornish, 
Maine 

He was a member of the Medical Society of the City and County of 
Denver, the Colorado State Medical Society, the Denver Clinical and Patho- 
logical Society, a Fellow of the American College of Physicians, a Fellow 
of the American Medical Association, a member of the American Clinical 
and Climatological Association, the National Tuberculosis Association and 
the American Society for Tropical Medicine 

During the period of great popularity of Colorado as a health resort for 
tuberculous patients, Dr Bonney enjoyed a gieat leputation His practice 
at this time was enormous He combined great diagnostic skill with a 
native shrewdness of judgment of human nature and a dogged deteimmation 
to get his patient well His retirement m 1930 was due solely to a failure 
of hearing His health remained good up to the past year His mental 
faculties, always very keen, were unimpaired up to the last 

James J Waring, M D , F A C P , 

Governor for Colorado 


I 
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DR FREDERICK FRETAGEOT GUNDRUM 

Dr Frederick Fretageot Gundrum of Sacramento, California, one of 
our prominent physicians of northern California and a Fellow of the Ameri- 
can College of Physicians since 1919, died on October 23, 1942 

Dr Gundrum was born at New Harmony, Indiana, November 3, 1880 
He graduated from the academic department of Stanford University in 1903 
and from the Johns Hopkins University School of Medicine m 1908 He 
served an internship at the Johns Hopkins Hospital 1908 to 1909 and a 
residenc}’- at the St Francis Hospital, Pittsburgh, Pennsylvania, from 1909 
to 1910 He was also Demonstrator in Anatomy at the Pittsburgh School 
of Medicine from 1909 to 1910 From 1912 to 1915 he was Director of the 
Northern Branch of tlie California State Hygienic Laboratory, and later 
Vice-President of tlie California State Board of Health, serving for several 
years He served as a Member of the Staff of the Sacramento County 
Hospital for several years and was also Secretary and Member of tlie Board 
of Directors of Sutter Hospital, in Sacramento In 1937 he was President 
of the San Francisco Academy of Medicine He was a member of the 
California State Medical Society, Fellow of the American Medical Associa- 
tion, membei of the American Public Health Association, and Diplomate 
of the American Board of Internal Medicine He was the author of many 
published papers and for many years was a regular attendant and active 
participant in the annual meetings of the California State Medical Society 
Dr Gundrum was long a prominent physician in California and wielded 
an important influence m his community His work m the Public Healtli 
field, which was an ancillary interest, was an important contribution to tlie 
State of California as he was one of the pioneers in this field and possessed 
tlie vision and administrative ability necessary for constructive effort 

He married Elizabeth Adams, September 3, 1913 She and two chil- 
dren, Elizabeth Eloise, and Frederick, Junior, survive 

Ernest H Falconer, M D , F A C P , 

Governor for Northern California 

DR HORTON RYAN CASPARIS 

Horton Ryan Casparis, F A C P , of Nashville, Tennessee, died Novem- 
ber 11, 1942, in Ridimond, Virginia, where he was attending a Meeting of 
the Southern Medical Association 

He was born at Round Mountain, Texas, in 1891 He graduated from 
tlie University of Texas m 1915 and received his degree in Medicine at 
the Johns Hopkins University m 1919 He served his internship at the 
Willard Parker Hospital in New York City Later, he became staff as- 
sistant at the Trudeau Sanatorium and tlien returned to Johns Hopkins for 
postgraduate work where he remained until 1924 The next year he spent 
his time visiting various European Clinics 
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Dr Caspaiis joined the Faculty of the Vandcibilt University School of 
Medicine in 1925 and became Piofessor of Pediatrics there in 1928. 

He was Chairman of the Section on Pediatrics of the American Medi- 
cal Association and the Southern Medical Association , Pediati ician-in-Chief, 
Vanderbilt University Hospital since 1925, foimer President. Tennessee 
Tuberculosis Association; Diplomatc, Amciican Board of Pedialiics, for- 
merly, Chairman of the Advisoiy Committee on Maternal and Child Health 
Services of the U S Children’s Bureau , Pi csidcnt of the Southern Trudeau 
Society, President of the American Board of Pcdiatiics, Member of the 
Editorial Boaid of the American Journal of Diseases of Children, author 
of numerous published articles on tubeiculosis in children, allerg)* and the 
various aspects of the mental health pi oblems m childi en , member of the 
Davidson County Medical Society, the Tennessee State Medical Association, 
the American Pediatiic Society, the American Academy of Pediatrics, Na- 
tional Tuberculosis Association, and Fellow of the American College of 
Physicians since 1929 

Dr Casparis made friends easily and was greatly admned by both the 
members of the Vanderbilt faculty and the student body 

Nashville, the State of Tennessee and the entne Nation have lost an 
invaluable, skillful worker who gave most of his time m improving methods 
of treatment and general knowledge pertaining to the two subjects he 
seemed most interested in Tuberculosis and child mental health 

William Calvert Chaney, M D , F A C P , 

Governor for Tennessee 


DR MAURICE L RIPPS 

Dr Maurice L Ripps, F A C P , who had piacticed Pediatrics m Eliza- 
beth, N J , for the past fifteen years, died on October 28, 1942, at the 
Elizabeth General Hospital following a brain operation 

Dr Ripps was highly esteemed by his Associates, and the Clinical Society 
and Staff of the Elizabeth General Hospital have raised several hundred dol- 
lars to place needed equipment in the Children’s Ward of the hospital as a 
memorial He had been Assistant Attending m Pediatrics at this hospital 
for twelve years, having been veiy actively interested in that specialty from 
the time of his graduation in medicine 

Dr Ripps was born in Bayonne, N J, Decembei 11, 1899 He re- 
ceived his B S degree, 1922 and his M D degree, 1923 from the University 
of Michigan The ensuing four years he spent in preparing himself 
thorbughly in Pediatrics His first interneship was for eighteen months at 
the Jersey City Hospital, and his second at the Willard Parker Hospital, New 
York Residencies followed at the Stamford General Hospital, the* Chil- 
dren’s Hospital in Detroit and the University Hospital at Ann Arbor, Mich 
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During an interim between two of tliese appointments, he served as Clinical 
Assistant at tlie New York Post-Graduate Medical School 

In 1927 he took up the practice of Pediatrics m Elizabeth, N J , where 
he worked until his deatli During his first tliree years of practice, he 
served as Clinical Instructor at Bellevue Hospital Medical College, New 
York City He soon became too much occupied with his increasing respon- 
sibilities m Elizabeth to continue the work m New York He was made 
Assistant Attending in Pediatrics at the Elizabeth General Hospital m 1930, 
and tlie following year received a similar appointment at the St Elizabeth 
Hospital, both of \vhich positions he occupied at the time of hiS death He 
was Pediatrician to St Walpurga’s Orphanage, Roselle, N J , to the Sea- 
view Tubercular Hospital on Staten Island, and, since 1938, consulting 
Pediatriaan to Alexian Brothers Hospital, Elizabeth, N J 

Dr Ripps was a member of the St Elizabeth Clinical Society, the Eliza- 
beth General Clinical Society, the Union County Medical Society, the Medical 
Society of New Jersey and the American Academy of Pediatrics He was 
a Diplomate of the American Board of Pediatrics, a Fellow of the American 
Medical Association, and had been a Fellow of the American College of 
Physicians since 1934. 

Dr Ripps’s untimely death at tlie age of forty-three leaves a large gap 
m the medical circles to which he belonged He is survived by his wife and 
a son 

George H Lathrope, M D , F A C P , 

Governor for New Jersey 

DR HUBERT WORK 

Dr Hubert Work, F A C P , former United States Postmaster General 
and Secretary of the Interior, died m Denver, December 14, 1942, at tlie age 
of eighty-two 

Dr Work was bom m 1860 on a farm in Indiana County, Pennsylvania 
He worked his way through the Indiana State (Pa ) Normal School, 
matriculated m 1882 at tlie Medical Department of the University of Michi- 
gan, whicli he left after two years, and graduated in 1885 as a Doctor of 
Medicine from the University of Pennsylvania 

In 1888, he came West, practiced medicine at Greeley and Fort Morgan, 
Colorado, and later settled at Pueblo, where he founded the Woodcroft Hos- 
pital for mental diseases 

He was a Past-President of the Colorado State Medical Society and the 
American Psychiatric Association He was President of the American 
Medical Association in 1921 and a Fellow of the American College of 
Physicians since 1921 

Always a staimch Republican, Hubert Work became one of the leaders of 
Ins party in Colorado, progressing from national committee-man for hts 
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State to the United States Cabinet and Chan inanship of the National Re- 
publican Committee These important responsibilities took him out of the 
active practice of his piofession, but his faithful attendance at many medical 
meetings and his loyal devotion to his medical colleagues attested to his nevei - 
failing interest in the welfare of the medical profession His friends, lay 
and piofessional, were innumerable It can be said that he achieved great 
success in his profession, in business and in the political field 

James J Waring, M D , F A C P . 

Governor foi Colorado 
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TYPE VIII PNEUMOCOCCUS: DEVELOPMENT OF 
SULFADIAZINE RESISTANCE, TRANSMISSION 
BY CROSS INFECTION, AND PERSISTENCE 

IN CARRIERS* 

By Arthur W Frisch, M D , Alvin E Price, M D , F A C P , and 
Gordon B Myers, M D , F A C P , Battle Creek, Michigan 

The purpose of tlie present study is to report tlie development of “sulfa- 
diazine-tolerance” by a type VIII pneumococcus and the transmission of 
this strain to another patient by cross infection The evidence to be pre- 
sented in support of drug-fastness was obtained from the clinical course, 
laboratory findings, sputum 'examination, and growth studies of the pneumo- 
cocci m media containing sulfonamides 

For the technic and detailed results of sputum examination, the reader 
IS referred to previous publications Seium therapy produced clumping 
and increased phagocytosis of pneumococci in tlie sputum, which was us- 
ually followed by a gradual decline in die number ® The characteristic re- 
sponse to cliemotherapy, as seen in Wright stained smears of rusty sputum, 
was a sharp decrease in die number of organisms per field within 24 to 36 
hours after treatment®’® Resistance to the drugs was suspected if die 
above effect did not occur or if the pneumococci returned to the sputum 
after an initial decrease, even though adequate blood sulfonamide concentra- 
tions were being maintained ®’ ® The development of resistance was con- 
firmed by 111 vitro studies of pure cultures carried out in the manner previ- 
ously reported by one of the audiors ^ 

Results 

The first patient (G B ) was admitted to the hospital on September 6, 
1941 with a right lower lobar pneumonia due to type VIII pneumococci 

♦Received for publication October 12, 1942 

From tlie Departments of Bacteriology and Internal Medicine, Wayne Unncrsity College 
of Medicine, and the iledical Service of Receiving Hospital, Detroit, Mich 

Supported by a grant from the Commonwealth Fund to the Michigan Department of 
Health Laboratories 


Copyright, 1943, by The American College of Phjsicians 
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The clinical course, laboratory data, and sputum studies aie piescnted giaphi- 
cally in figuic 1 Befoie theiapy was instituted, the sputum contained 85 
pneumococci per oil immersion field,** the leukocyte count was only 3,400, 
but the blood culture was steiile Within 36 hours after the institution of 
sulfadiazine therapy, there was a sharp decrease in the number of pneumo- 
cocci m the sputum Aftei SO hours of therapy, however, the pneumococci 
began to return to the sputum in increasing numbers despite high blood levels 
of sulfadiazine This was interpreted as presumptive evidence that the organ- 
isms had become fast to the drug®'® Additional suppoit for this concept 
was obtained clinically from the obsers^ations that the pneumonia had spread 
to involve the entire right lung and the blood cultuies, which had previously 
been sterile, contained type VIII pneumococci A total of 570,000 units 
of tj'pe specific horse serum was administered during the next 48 hours 
Sulfatliiazole was substituted for sulfadiazine in ordei to determine whethei 
the pneumococci had retained sensitivity to this drug The effect of serum 
Avas readily demonstrable by the agglutination and the increased phago- 
cytosis of the pneumococci in the sputum The rapid decrease in tlie num- 
ber of pneumococci observed on September 13 was in part attributable to 
sulfatliiazole since the organisms also showed the morphological changes 
characteristic of drug effect The patient began- to improMf'cTinlLally and 
eventually made a complete recovery 

The second patient (M G ) was first admitted on September 10, 1941 
with a type III pneumonia involving the left lower lobe and made^ a prompt 
recovery following sulfatliiazole therapy During his stay in the hospital he 
occupied the bed adjacent to G B and additional- close contact was possible 
since M G assisted the nuises and orderlies on the ward during his con- 
valescence t He was discliarged on September 22 and returned a week 
later with a type VIII pneumonia involving the right lower lobe The clini- 
cal course, laboratoiy data, and sputum studies are presented graphically in 
figure 2 Before sulfadiazine therapy was instituted the sputum contained 
only 2 pneumococci per oil immersion field$, an adequate leukocytosis was 
present, and the blood culture was stertile Examination of the sputum 48 
hours later revealed that no therapeutic effect from the drug had occuned 
In fact, the number of pneumococci had increased to 32 per field and the pneu- 
monia had spread to involve the right middle and left lower lobes The con- 
tact between G B and M G was then recalled In view of tlie probability of 
cross infection and the failure to obtain a drug response either clinically or 
in the sputum, the pneumococci were consideied resistant to sulfadiazine 
A total of 390,000 units of type specific horse serum was administered 
within the next 24 hours and sulfatliiazole was again substituted for sulfa- 
diazine The clumping and increased phagocytosis of the pneumococci in 
the sputum together witli the marked decrease in number on October 7 

+ According to previous studies* this indicates a serious pneumonia 

t The pneumococci from G B were already sulfadiazine-fast (table 1) 

$ According to previous studies * this indicates a good prognosis 



Table I 

In Vitro Susceptibility of Type VIII Pneumococci (Case G B ) 
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Clear or no visible growth, +, + + , etc = increasing degrees of turbidity 
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was taken as evidence that both serum and diug had exeited the desired 
effect The patient sliowed piogicssive impiovemenl and subsequently 
lecoveied without complications 

Giozvth hihibihon Expenmoiis In addition to the clinical and sputum 
studies aheady discussed, 18 cultuies of type VIII pneumococci were ob- 
tained from patient G B at intervals and tested for theii ability to grow 
in media containing varying concentiations of sulfadiazine, sulfathiazole, 
and sulfapyiidine The lesults are lecorded in table 1 It may be noted 
that the giowth of two strains isolated before the institution of therapy 
was inhibited by sulfadiazine in a concentration of 5 mg pei cent and b"'. 
sulfathiazole in a concentiation of 2 5 mg per cent Cultures 3 throujiy 
7 were obtained duiing the sixth and eighth da5fs of illness when the cliaiits 
diagnosis of resistance was made At this time a striking change in lirs 
sensitivity of the pneumococci to chemotherapeutic agents had occurther 
The growth of these five strains was not inhibited by concentrations cerum 
to 20 mg per cent of sulfadiazine and sulfapyridine, whereas the gnago- 
of four of the same cultures was definitely inhibited by similar cons num- 
tions of sulfathiazole Therefore, tlie foiegoing data substantirable to 
evidence obtained f i om the sputum that the pneumococci had beef changes 
sistant to sulfadiazine, but still letained partial sensitivity to sulff)h!ly and 
The data also lend support to the concept tliat sulfathiazole, as wellf 
contributed to the ultimate lecovery of the patient VO, 1941 

Type VIII pneumococci weie also isolated from the sputum oil prompt 
M G at the time when resistance to sulfadiazine was suspected li^ital he 
suits are recorded in table 2 Seven of nine strains obtained durin|>ssible 
pitalization grew maximally in media containing 20 mg per cent of ? con- 
diazine, whereas the other two strains were able to grow in 10 mg pel week 
of the drug On the other hand, the growth of seven of these same cii clini- 
was inhibited by concentrations of 5 mg per cent or less of sulfathiHy Jn 
These data substantiate the evidence obtained from the sputum that Rined 
thiazole also played a part in the recovery of patient M G. The fact tliS^ 
cultures from both patients were equally resistant to sulfadiazine and equally^ 
susceptible to sulfathiazole supports die concept that cross infection had 
occurred on the hospital ward 

A follow-up study of patients G B and M G revealed that both i 
continued to carry mouse virulent, sulfadiazine-fast, type VIII pneumococci 
in their sputums for at least two months after the onset of their illness All 
four strains isolated from G B one month after hospitalization (table 1) 
grew freely in 10 mg per cent of sulfadiazine and two multiplied fully in 20 
mg per cent of the drug One month later seven strains were obtained 
from G B and all multiplied in 10 mg per cent of sulfadiazine, but were 
partially inhibited by 20 mg per cent of the drug Five cultures isolated 
from patient M G two months after hospitalization (table 2) grew freely 
in 10 mg per cent of sulfadiazine and olie of these was able to grow maxi- 
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mally in 20 mg per cent of the drug It may also be noted that after two 
months (tables 1 and 2) the pneumococci were slightly more susceptible to 
sulfapyridine than to sulfadiazine, but that the growth of most cultures was 
best inhibited by sulfathiazole. 


Discussion 

The two cases presented in this communication are additional examples of 
the correlation previously reported ® between the development of resistance 
as seen m the sputum and the ability of the pneumococci to grow in media 
containing increasing concentrations of the sulfonamide drugs 

The m vivo development of varying degrees of drug fastness has been 
reported by numerous investigators Furthermore, the 

therapeutic efficiency of a particular sulfonamide appears to be closely re- 
lated to Its capacity to induce resistance Thus, one of us found that in 
17 per cent of cases given sulfanilamide the pneumococci returned to the 
sputum following an initial bacteriostatic effect despite adequate blood levels 
of the drug A similar phenomenon was observed in 6 per cent of the 
cases treated with sulfapyridine and in only 2 per cent of tliose who re- 
ceived sulfathiazole “ It was subsequently shown that these strains had 
acquired a considerable degree of tolerance to the sulfonamide drugs 
Direct confirmation of this observation was lecently reported by Sesler and 
Schmidt, who demonstrated by in vitro experiments that “sulfanilamide 
resistance was developed most rapidly, sulfapyridine next in order, and 
sulfathiazole most slowly ” Carpenter and his co-workers have found 
that strains of gonococci "acquired only slight, if any, tolerance for sulfa- 
thiazole, although resistance to sulfanilamide was readily established ” - 
Further study of sputum from patients with pneunjonia has revealed that 
sulfadiazine occupies a position intermediate between sulfapyridine and 
sulfathiazole in that resistance develops in approximately 3 to 4 per cent of 
the cases Although it is generally conceded that when organisms become 
fast to one sulfonamide they also acquire a comparable degree of tolerance 
to others, the results of the present study indicate that specific resistance to 
a particular drug may be induced Similar observations have been made 
with E coh and with gonococci ® We believe, tlierefore, that the substi- 
tution of one drug for another may be of occasional value since both of our 
patients responded to sulfathiazole despite the fact that the pneumococci had 
become partially tolerant to sulfadiazine 

The prolonged retention of sulfonamide resistance by pneumococci has 
been emphasized by the studies of Schmidt, Sesler and Dettwiler, who found 
that completely resistant organisms maintained this property after more 
than 200 passages through normal mice Unpublished data of Hamburger, 
Sesler, Schmidt and Ruegsegger have revealed that sulfonamide-resistant 
pneumococci could be isolated from nose and throat cultures of carriers 
four months after recovery from the pneumonia Similarly the patients 
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G B and M B carried virulent, suIfadiazine-fast pneumococci in their 
sputums for at least two months after their discharge from the hospital 
During that period the)' were potential sources of future cases of type VIII 
pneumonia whicli might have proved to be refractory to chemotherapy If 
the frequency of drug-fast strains increases significantly in the general 
population by tlie indiscriminate use of sulfonamides, then it seems likely 
tliat tlie value of cliemotlierapy in pneumococcic pneumonia may be con- 
siderably reduced During tlie past five years we have not noted any such 
tendency as judged by the examination of repeated specimens of rusty 
sputum from patients with pneumococcic pneumonia Further investiga- 
tion will be necessary m order to establish the duration of the carrier state 
and to devise metliods of eradicating drug-tolerant pneumococci from the 
upper respiratory tract 


Summary 

A case of pneumonia was reported due to a type VIII pneumococcus 
which was originally sensitive to sulfadiazine, but became resistant during 
' the course of treatment This same strain was then transmitted by contact 
to a second patient in an adjacent bed and later produced a pneumonia which 
also failed to respond to treatment with sulfadiazine Drug-fastness was 
evidenced by the development of a positive blood culture during therapy in 
one patient, an extension of tlie pneumonia to other lobes m both patients, 
a marked increase in tlie number of pneumococci in the sputum in both 
patients, and the growth of these organisms in media containing 10 to 20 mg 
per cent of sulfadiazine On tlie other hand, tlie growth of these same cul- 
tures was inhibited by 5 to 10 mg per cent of sulfathiazole 

After sulfadiazine-resistance had become apparent, serum and sulfa- 
thiazole were administered to both patients and recovery followed Evi- 
dence was obtained from tlie sputum that each of the latter agents exerted its 
characteristic tlierapeutic effect In addition, a follow-up study revealed 
that botli patients continued to carry virulent sulfadiazine-resistant strains 
of type VIII pneumococci in their sputums for at least two months after 
hospitalization 
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A REVIEW OF THE DRASTIC SHOCK THERAPIES 
IN THE TREATMENT OF THE PSYCHOSES'^ 


By Franklin G Ebaugh, M D . F A C P , 

Denvc), Coloiado 

During the past decade we have seen progressne changes in medical 
education and practice which have led to closer relationships between psy- 
chiatry and general medicine We noii accept psychiatry as that part of 
medicine ^^hlch deals with the pathologj' and therapy of the person, instead 
of thinking of it as an isolated specialty dealing with advanced psycho- 
pathological disorders usually alieady admitted to institutions for treatment 
in the later stages of development when therapy is most difficult, more pro- 
longed and less effective Through tins breakdown of the isolation of 
psychiatric medicine from basic general medicine we are now beginning to 
see the closest collaboration betw^een the psychiatrist and internist in the 
stud}' and understanding of the universal personal aspects of all medicine 
(show'll in personality functions) and of the impersonal aspects shown in 
patliological expressions of disordered function of parts of the body (dis- 
eases of organs and s3'stems) The effectiveness of present day clinical 
medicine, therefore, means an integration of these essential personal and 
impersonal components for examination and therapy of all types of illness 

In this lecture on the drastic shock therapies it is my obligation to pre- 
sent a resume of their present results and status ^ 

The mode of action of these therapies is unknown, the clinical leactions 
aie dramatic, the complications and contraindications are of great medical 
interest and import and should lead to a greater mutual dependence and 
collaboration betw'een the psychiatrist and internist The pharmacological 
shock therapies of insulin and metrazol as well as convulsive electro-shock 
therapy present numerous physiological, biocliemical, psychological, electro- 
encephalographic, electrocardiographic and neuropathological problems for 
research 

The use of these drastic therapies has been summarized recently by the 
United States Public Health Sennce m a survey of October, 1941 Ques- 
tionnaires w'ere sent to 356 hospitals and 85 7 per cent or 305 responded, of 
w'hich 260 hospitals or 85 2 per cent w'ere using shock therapies An esti- 
mated total of 26,335 patients w'ere receiving insulin shock therapy during 
the period of October, 1935 to October, 1941, 36,127 were receiving metra- 
zol therapy and 7,771 patients were receiving electric shock therapy The 
trend in the use of shock therapy m mental hospitals is summarized in table 
1 The type of shock preferred is summarized m table 2 " 

* ^lormng lecture before the American College of Phj sicians meeting, St Paul, Minne- 
sota, April 24, 1942 

From the Unnersitj of Colorado Scliool of Medicine and Colorado Psj cliopathic 
Plospital 
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Table I 


Trend in the Use of Shock Therapy in Mental Hospitals 


Therapy 

Used 

Hospitals 
Reporting 
Use of 
Specified 
Sliock 
riicripy 

Use of Shock Therapy Reported 

Shock Tliernpy Being Replaced By 

In- 

crens- 

ins 

Same 

De- 

creas- 

ing 

Dis 

con- 

tinued 

Not 

Stated 

Insulin 

Me 

trazol 

Elec- 

tric 

Mc- 

trarol 

and 

Elec- 

tric 

Other 

Insulin 

219 

23 

59 

50 

75 

12 

B 

23 

27 

18 


Per cent 

100 


26 9 

22 8 

34 2 

55 

■ 





Metrazol 

228 

32 

47 

67 

74 

8 



88 

— 

It 

Per cent 

100 



29 4 

32 5 

35 

H 





Electric 

129 

84 

24 

5 

1 

15 


2 



It 

Per cent 

100 

65 1 

18 6 

39 

08 

11 6 

■ 






* Insulin-Metrazol (2), Metrazol and Curare, Typhoid 
t Insuhn-Metrazol 
j Metrazol, Petrotoxin, Camphor 


TA.BLE II 


T^ pe of Shock Therapy Preferred * t 


Preferences Expressed by 
Hospitals Using 

Number 

of 

Hospitals 

Reporting 

Insulin 

Shock Thera 

Metrazol 

py Preferred 

Electric 

Combinations 

Undecided 

and 

Not 

Stated 

Num- 

ber 

Per 

Cent 

m 

isi 

Per 

Cent 



Num- 

ber 

Per 

Cent 

Num- 

ber 

Per 

Cent 

Insulin, Metraroland Electric 

111 

14 

26 

9 

8 1 

66 

59 5 

8 

7 2 

14 

12 6 

Insulin and Metrazol 

78 

26 

33 3 

20 

25 6 

6 

7 7 

6 

7 7 

20 

25 6 

Metrazol onl> 

30 

— 

— 

11 

36 7 

6 

20 0 

3 

10 0 

10 

33 3 

Insulin only 

21 

S 

38 1 


— 

2 

95 



11 

52 4 

Metrazol and Electric 

9 

— 

— 


t 

6 

t 



2 

t 

Electric only 

3 

— 

— 



2 

t 



1 

t 

Miscellaneous 

8 

5 

t 


— 

2 

t 



1 


None 

46 

2 

43 

Bl 

— 

4 

8 7 

El 

B9 

40 

87 0 

Total 

306 

55 

18 0 

41 

13 4 

94 

30 7 

18 

59 

98 

32 0 


* 'Replies to question “If only one form of shock therapy were available, which would you use?" 

I Less than 10 cases in denominator 
Reprinted by permission from the Am Jr Psychiat , 1942, xcix, 95 


In this lecture I should like to center my discussion around the three 
prevalent modes of shock therapy for the psychoses, i e , insulin, metrazol, 
and electric shock convulsive therapy, with a brief resume of the technics of 
administration, the indications and contraindications, reactions of the pa- 
tients, complications of therapy and mechanisms of impiovement As is 
often true m the introduction of newer types of therapy, there is now 
evidence that the extreme enthusiasm of the early days has given way to 
careful appraisal of the assets and dangers of these types of therapy. These 
shock therapies have reaffirmed the psychosomatic view point of psychiatry 
and aroused a tremendous interest in research and speculation of all those 
who treat the mentally ill 

Insulin Shock Therapy 

Insulin shock therapy was accidentally discovered by Manfred Sakel in 
1933 Sakel attempted to use small doses of insulin in 1928 in an attempt 
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to relieve withdrawal symptoms of morphine addicts When he produced 
deeper hj-poglycemic reactions than planned he noticed marked alterations 
and improvement m the mental condition of his patients Insulin shock 
therapy aroused tremendous interest on the continent and was first intro- 
duced in the United States by workers at W orcester State Hospital m 1936 
At the American Psychiatric Association’s 1937 meeting in Pittsburgh there 
was a symposium on hypoglycemia therapy and it was agreed at this time 
that the technic of treatment had been fairly well utilized and stabilized 
throughout tlie country It was accepted that insulin therapy should be 
given only to ps)'cliotic patients of the schizophrenic reaction type Prep- 
aration of the patient was repoi ted as of the utmost importance and centered 
around an extremely thorough and meticulous physical examination includ- 
ing routine electrocardiographic studies, since it is well known that insulin 
may cause, even in small doses, disturbances of rhythm in cardiac deficiency 
Likewise routine chest roentgenograms, complete blood chemistry, routine 
blood counts and urinalysis were carefully made m every case, but routine 
glucose tolerance tests were not given unless indicated by the blood chemistry 
and urinalysis studies This special type of treatment was explained to the 
patient and his attitude and acceptance carefully evaluated Contraindica- 
tive to insulin shodc were essential hypertension, angina pectoris, coronary 
sclerosis or occlusion, valvular heart disease and myocarditis, hyperthyroid- 
ism, tuberculosis, and impaired renal, liver or pancreatic functions 

Techmc of Treatment It is the uniform organization m mental hos- 
pitals at the present time to have a special unit for insulin shock therapy 
consisting of a trained nursing staff and assistants One nurse for each two 
to tliree patients is essential It is likewise essential tliat a physician, familiar 
with this technic, must be present or immediately available at all times 
Following the selection of die patient from both the physical and mental 
points of view regular insulin, and never protamine zinc insulin, is given to 
the fasting patient early each morning six times a week The average total 
course of treatment is from tivo to tliree months The initial dose is IS 
units, whicli is increased daily by 5 to 10 units until signs of hypoglycemic 
coma begin to appear The treatment is terminated for the average patient 
by urging him to drink a sugar solution three to four hours after the in- 
jection The amount of sugar in grams used for termination is double the 
number of units of insulin administered The solution should be warm to 
hasten absorption, and the glucose may be administered in water, weak tea 
or any fruit juice, but milk is not advisable During phase one in insulin 
shock therapy the patient is usually able to drink, but if he should refuse to 
do so the solution must be giA^en with a nasal tube or by the intravenous 
route Thirty minutes later the patient is served breakfast and urged to 
eat This constitutes phase one in the administration of insulin shock 
therapy 

Phase two is reached when the patient loses consciousness in the third 
hour ^^^^en this occurs the insulin dosage is kept stationary and termina- 
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tioii IS b)^ means of the nasal tube or intravenous route The experience of 
the physician and also close observation of the patient indicate that propei 
development of coma is characterized by loss of consciousness in the third 
hour and deep coma m the fourth or fifth hour The shock dose vanes 
tremendously m individual patients Deep coma may be developed by as 
little as 20 units, '^^heleas m othei patients as many as 600 units fail to 
pioduce hypoglycemic s}niptoms In our expciience we raiely overstep 
200 units since many untoward leactions are seen \Mth a higher dosage, and 
experience shows that doses above 200 units laiely produce satisfactory and 
typical coma Methods can be worked out m individual patients to sensitize 
them by zigzagging the dosage fioni day to day, cutting doMii on the caloric 
intake or the use of small doses of insulin the night before treatment Oui 

Table III 


Sj mptonis 


Hours 

Sj mptoms 

Localintion 

First 

Latent time 

Somnolence (97 2%) Perspiration (99 1%) 

Hypotonia (97 4%) Salivation (90 1%) 

Suppression of 
cortical and 
cerebellar 
activity 

Second 

Clouded consciousness Perceptual disturbances 

Fine tremor Motor evcitement 

Aphasia Confusion 

Apraxia Psychotic syndromes 

Agnosia 

Fall of temperature 

Diminished exteroceptive sensitivity 


Third 

Loss of consciousness (100%) Motor restlessness 

Primitive movements (71 5%) Exophthalmos 

Forced graspings (71%) Dilated pupils 

Clonic twitchings (79 2%) Light reaction present 

Myoclonoid twitchings Pulse rate increased 

Choreiform Exteroceptive sensitiv- 

Athetoid ■ movements (35 6%) ity increased 

Hemibahstic 

Early torsion spasms 

Release of the 
basal ganglia 
and hypo- 
thalamus 

Fourth 

Deepening stupor Pupils small or large 

Increased tonus Pulse rate increasing or 

Coarse tremor decreasing 

Tonic spasms (82 6%) Signs of para^'sis of the 

Tetanic postures pyramidal functions 

Conjugate deviation of the eyes Decreased exteroceptive 

Late torsion spasms sensitivitj' 

Increased interoceptive 
sensitivity 

Release of the 
midbram 
Suppression of 
pyramidal 
functions 

Fifth 

Tonic extensor spasms (34 1%) 

Posture reflexes 

Depression of tendon reflexes 

Deep coma 

Diminished sensitivity Pm-point pupils 

No light reaction 

Lid and corneal reflexes sluggish Pulse rate decreased 

Shallow respiration 

No corneal reflexes 

Release of the 
medulla ob- 
longata 
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expel lence was similar to that of other observers in that we find direct cor- 
relation between the patient’s acceptance of treatment and the dosage needed 
to produce coma Frostig ® has given us a table of symptoms correlated with 
each hour m accordance following table 3 These are of help and value 
111 the selection of time of termination 

Time and Teclimc of Tet nnnahon There should be no definite rule for 
the time of awakening such as 10 30 or 11 am Eacli patient has to be 
carefully followed through his coma and awakened at the most opportune 
time It IS a safe rule never to leave the patient in a deep coma more than 
45 minutes, nor should any patient be allowed to continue more than 30 
minutes with absent corneal reflexes Careful charts should be kept with 
a notation in red when the patient becomes comatose as well as a regular 
testing of the corneal reflexes Sakel emphasized the termination of treat- 
ment m relation to the patient’s mental reaction type For instance, the 
patient in a catatonic stupor is brought out of the hypoglycemia at the point 
wheie he shoivs the most mental activity, paranoid patients with systemized 
delusions are allowed to go into deep coma and in patients with catatonic 
excitement hypoglycemia is terminated when they grow somnolent 

You cannot estimate the depth of coma by reflex changes of the upper 
neuron type A positive Babinski sign may appear in a very light coma in 
some patients and not appear in others until a very deep coma and a 
medullary phase have developed In deep coma there may be a hypotonia 
and aieflexia, oi the patient may be tense, excited with myoclonic move- 
ments that make testing of the reflexes impractical The stage of insulin 
coma can be carefully evaluated by eye movements as follows * 

1 Nystagmus on attempted fixation Here also may be seen such 
dungs as hd retraction, myoclonic, conjugate deviation, a positive 
Babinski sign, etc Patient is usually able to talk a bit and perhaps 
swallow 

2 Spontaneous pendular nystagmus or conjugate deviation which do 
not disappear upon stimulation Here corneal reflexes remain active 
Patient is unable to fix 

3 Nystagmus upon stimulation only Here spontaneous eye move- 
ments have ceased and eyes remain at rest near midposition If the 
head is rolled quickly a short period of pendular nystagmus will 
follow' 

4 No nystagmus on stimulation Heie is a contracted fixed pupil, and 
decreased or absent corneal reflexes Tendon jerks may be normal 
oi decreased 

5 Paraljrtic respiratory coma An intercostal paralysis w'lth respira- 
tory depression Patient show's gasping with shallow', irregular 
respiration and dilating pupils 

We have here phenomena similar to that occurring m anesthesia It is 
important that the physician remain w'lth the patient during phase two It 
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IS obvious that no patient should be allowed to reach stage five The above 
stages correspond closcty to the accepted phases such as mild hypoglycemia, 
the precomatose state, the onset of coma, the deep coma, and the stage of 
tetanoid seizure or respiiatory paralysis. The usual teimination of coma 
is by means of the nasal tube route The technic here must be a careful 
one in ascertaining the position of the tube before the sugar solution is 
administered This is best done by aspirating some of the gastric contents 
by means of the suction bulb and testing it on litmus paper If no fluid 
can be aspirated, by introducing air through a syringe one can listen with 
the stethoscope over the stomach The intravenous injection of glucose 
should be used for teimination in all emergency situations Some clinics 
use the intravenous termination routinely but since this tends to thrombose 
veins and since the sudden awakening produced by injection has less favor- 
able effect than the gradual one resulting from gavage we favor this route 
of administration The patient must always be given carbohydrate by 
mouth after awakening and must always be given a substantial meal In 
case the patient loutinely arouses slowly, additional intiavenous injections 
should be given Usually the patient on awakening has a short period when 
he is free from his troublesome preoccupations It is our policy to employ 
psychotherapy at this time 

The complications of insulin therapy are usually reviewed under four 
mam headings The first centers around the central nervous system dis- 
orders such as aphasia and hemiparesis, which aie usually transitory, al- 
though they may persist for two to three days It is our policy to terminate 
insulin shock when such complications occur Epileptiform seizures often 
occur during the first two hours of treatment If the patient remains m 
good condition following the convulsion the treatment need not be termi- 
nated It has been noted and emphasized by many that following epilepti- 
form seizures clinical improvement follows Status epilepticus is rare 
The late tetanoid convulsions occurring after the third hour represent acute 
danger signals indicating the abrupt termination by the intravenous route 
Cardiovascular disturbances represent an important complication An ir- 
regular pulse IS common and of little significance during the first hour of 
treatment, whereas a rapid, thready pulse m late hours of treatment 
indicates cardiac fatigue Auricular fibrillation may occur. Cardiac fail- 
ure IS lare but does occur, as does general circulatory collapse Immediate 
termination by the intravenous route is indicated in the above complications 
Among respiratory disturbances the most common complication is aspira- 
tion, since many patients have a marked overproduction of saliva associated 
with the loss of the swallowing and cough reflex The head of the bed 
should be laised so that the patient is sitting upright and his head allowed 
to hang, thereby letting him drool Sheet restraints are employed to help 
the patient maintain this position Laryngospasm may develop as part of 
the general tonic muscle spasm and this, of course, calls for immediate 
teimination Central respiratory failure may set m without warning and 
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necessitates prompt termination by intravenous glucose Injections of 
lobelme and the use of oxygen are the treatment of choice here Pulmonary 
edema likewise has been reported Intravenous glucose slowly injected will 
usually care for this condition The use of adrenalin is contraindicated 
The fourth and miscellaneous set of complications center around the allergic 
reactions manifested by local iriitation at the site of injection of insulin 
So'Called insulin hpomata may develop with resulting atrophy of the sub- 
cutaneous tissues and muscles Adrenalin and intravenous calcium are 
used in the treatment of this complication The most serious and, for- 
tunately, infrequent complication is delayed awakening or prolonged coma 
If tlie patient does not awaken after tube feeding or becomes unconscious 
after swallowing, intraA^enous glucose should be given not later than 30 
minutes after the original sugar intake If the patient does not arouse, 
an immediate blood sugar determination should be made to show the presence 
or absence of hjpogtycemia At times the patient may show a high blood 
sugar and yet remain comatose, cyanotic, dyspneic and may be having con- 
vulsions If the blood sugar level is normal or above normal, it is obvious 
tliat no additional sugar should be given The patient should be kept quiet 
and warm and stimulants withheld unless actually needed to preserve life 
Oxygen inhalations are sometimes of benefit Intravenous injections of 
Betalin have been advocated Convulsions are usually controlled by two 
grams of potassium chloride Blood transfusions have been used with 
some success Death during insulin shock therapy is usually due to this 
complication and our experience indicates the most important precautions 
to avoid excessive doses of insulin, terminate the treatment at the proper 
time, and avoid prolonged periods of deep coma, never allowing a duration 
of more than 45 minutes and less m many cases 

Changes Dm mg Tteatments Numerous papers have been written con- 
cerning the physiological changes during treatment including the well known 
increase in weight, changes in brain metabolism, decrease in blood sugar 
levels to about 25 mg per cent during hypoglycemia, and the development 
of mild leukocytosis without changes in the red blood cell count and hemo- 
globin during hypoglycemia The serum lipoids, other than cholesterol, 
are raised during treatment, and this fact is of great interest since it has 
long been known that in schizophrenic reactions the serum lipoids are low 
and in cases that recover the rise is especially noticeable 

At tlie piesent time there is no clear cut evidence of actual brain damage, 
although animal experiments tend to show that prolonged coma produces 
irreversible histopathological changes In all clinics it is accepted that the 
depth of coma determines in all cases whether the pathological changes are 
reversible or whether definite nerve cell destruction may occur 

Mental Changes and Possible Mechanisms of Imptovement Fairly 
characteristic changes are noted in patients who improve under insulin 
therapy During the precomatose stage the patients show interesting emo- 
tional changes which may vary from cooperation and contentment to an- 
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tagonism and rage with all stages of gradation between the slates of calmness 
and excitement The patient’s pievalent mood distuibance swings to the 
opposite extreme The pievioiisly tense patient may become placid, and the 
hypeikinetic, restless patient will become quiet Often dining the pre- 
comatose stage the patient discusses his conflict material and troublesome 
pieoccupations Patients who have been questioned icgardmg their ex- 
periences during the coma will usually be nonproductive and many of them 
state they are experiencing death It is to be i eemphasizcd here that patients 
who accept the treatment will be less disturbed during both precomalose and 
comatose phases When the treatment has been terminated many patients 
are frequently cooperative and show a maiked change m attitude from 
withdrawal, suspicion and absorption in then conflict material to acceptance 
of treatment and interest This may last for a few minutes or for more 
prolonged periods especially in the patients who later show improvement 
Adjustment to the group including both relationships to othei patients and 
to the professional and non-professional personnel of the hospital are im- 
portant The factor of the mechanism of improvement, in my opinion, is 
not on the basis of biochemical changes as much as it is a psychotherapeutic 
one The interest of the entiie staff, and the prolonged individual attention 
m the care the patient receives from the medical staff and nurses during and 
between the shocks are of pai amount importance These psychotherapeutic 
adjuncts aie clearcut and less theoretical than the stress placed in the litera- 
ture on anoxemia The reduced consumption of glucose and oxygen by 
the brain is not the only metabolic disorder that takes place during insulin 
hypoglycemic shock Katzenelbogen ® postulates that the mode of action is 
that usually attributed to non-specific protein therapy namely, activation of 
the functions of oigans (protoplasma activation), or the changes which 
take place in the constitution of the body fluids, or both This may well be 
applied also to non-specific shock therapy 

Results of Treatment The hteratuie shows a marked discrepancy in 
the results of treatment, varying from 70 per cent complete recovery to 20 
per cent improvement, with even poorer results m untreated cases There 
IS no doubt that this is due to lack of uniformity m the application of insulin 
shock as well as in the diagnosis of schizophrenic reactions Likewise, the 
literature of spontaneous remissions vai les from 10 to 40 per cent according 
to the center from which one obtains results The results reported by Ross 
and Malzberg ® from New York State are about the average from the world 
over There were 1757 patients treated with insulin and the results were 
recovered, 11 1 per cent, much improved, 26 5 per cent, improved, 26 per 
cent, unimproved, 26 2 per cent, died, 1 1 per cent The number of re- 
covered <^ses, as well as the total number showing improvement, was about 
three tunes that m a control group receiving the usual institutional treat- 
ment ^ Reports of a one' find two year follow-up indicate that the per- 
centage of patents described as recovered remained almost constant, but 
that there has been a reductiPn in the percentage of cases showing a lesser 
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degree of impro\ enient The total percentage of recoveries and improve- 
ments had fallen from 63 5 per cent to 48 2 per cent, one year later The 
latter percentage, hon CA^er, Avas still most favorable AAdien compared Avith the 
results from other t}pes of therapy Cases in Avhich psychotic manifesta- 
tions Avere of short duration had the best possibilities of recovery 

Prognostic factors have been carefully evaluated by Cheney and CIoav ® 
A\ ho state that the f oIIoaa mg are the most important ones since they appear 
to be indicatiA’e of faA'orable results 

1 Acute onset in contrast to gradual change in personality or attitude 

2 Onset Avith a precipitating factor (such as an obvious conflict or loss of 
loA’^e object) 

3 Tlie productivity in psjchotic sjnnptoms and flexibility, especially in 
paranoid ideas, m contrast to a rigid paranoid system 

4 Preserved aflfectivity 

5 A prepsj’chotic personality Avith capacities for interpersonal relationships 
and sublimation 

6 Marked depressive and neuiotic features 

PreserA'atioii of normal emotional reactions previously emphasized appears 
to be one of the most important things along AVith an acute onset Previous 
attacks Avith remission apparently do not have any effect on the general 
outcome aa'UIi insulin shock treatment In our dime ® and others “ attempts 
haA^e been made to use special psydiological tests, especially the Rorschach 
test, to obtain prognostic hints regarding tlie response to this type of therapy 
The greatest care must be taken to limit patients receiving insulin shock 
therapy to clearcut psychosis of schizophrenic type, since it is generally 
accepted that other ps) chotic reaction types either do not respond to insulin 
or respond better to the other methods of treatment 

Metrazol and Electric Convulsiahe Shock Therapy 

The development of convulsive therapy in general paralleled that of 
insulin shock therapy Ladislau von Meduna, in 1933, began using camphor 
intraA^enously to produce convulsions and reported encouraging results 
Later he deA’^eloped the use of metrazol, a synthetic product, soluble in AA'ater 
and rapidljr absorbed, Avhich could be given intravenously in 10 per cent 
solution and Avhich Avithm five to IS seconds produced a convulsion The 
same careful method of preparation for tins treatment as that described for 
insulin IS carried out, including roentgenograms of the spine to rule out old 
injuries or structural deformities The patient is best left AVithout sedation 
for 12 hours prior to injection and tlie treatment is giien on a fasting 
stomach All false dentures should be remoA^ed and the practice should be 
to hyperextend the patient’s dorsal spine, since in this position the risk of 
fracture is reduced The initial dose, from 3 to a c c of the drug, 

IS giA^en intraA^enously and rapidh' If no convulsion takes place in one 
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minute the injection is lepeated with one half to one cc moie than the 
amount originally given Experiments indicate that the fatal dose is about 
30 c c , but 111 our experience we have never given moie than 12 c c in one 
injection The convulsion is severe and usually starts with a wide opening 
of the mouth at which time a flexible gag is inseited. There is usually a 
cough or cry, a gradual increase in general tonus, and then there appear 
clonic movements which rapidly increase in intensity These clonic move- 
ments are then followed by a tonic phase which may be pi olonged, producing 



Fig 1 A Following injection of Metrazol and prior to convulsion B Beginning of 
seizure C End of seizure D Post-convulsive excitement * 


extreme rigidity A second clonic phase, which gradually decreases in 
intensity, ends the seizure This sequence, although like an epileptic fit, 
differs from it in that the epileptic convulsion does not have the initial clonic 
phase At the beginning of the seizure the pupils dilate and become fixed 
During the convulsion urination and ejaculation frequently occur Pyra- 
midal tract signs such as ankle clonus and unilateral or bilateral Babinski 
signs appear The paroxysm ends with a period of apnea winch lasts several 
seconds, during which the patient becomes cyanotic and livid and the eye- 
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balls turn upwards A deep inspiiation terminates this period of apnea 
which is followed by snonng-like respirations Following the convulsion 
,the patient is frequently excited, shows marked anxiety and confusion, and 
on occasions nausea with vomiting may develop Care should be exercised 
to prevent aspiration 

Frequency of Tieafment It was our usual policy to give metrazol 
treatments twice a week and it has been our routine to limit such treatments 
to a total of 8, although in many clinics as many as 25 convulsions are in- 



Fig 2 A Before treatment showing apprehension, confusion and bewilderment 
B Beginning of coma C Deep wet shock D Positive Gordon 


duced We usually find that patients who improve, especially the affective 
depressive reactions, begin to improve following the third or fourth seizure 
Indications and Contraindications Although metrazol convulsive 
therapy was originally proposed by Meduna for scluzophrenic reaction tj^pes 
the experience of most clinics indicates tlie main field of effectiveness is in 
the affective disorders It has not, however, been entirely abandoned in 
schizophrenia In the study of our 400 cases improvement occurred in 
scliizophrenia and it is still utilized in the catatonic reactions 
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The results in the depressive psychoses aie frequently sti iking. Metra- 
zol should not be used indisci iminately in these leactions, but in the deep- 
seated, prolonged depiessive states and in those patients who become ex- 
hausted from agitation and who make lepeated suicidal attempts it is clearly 
indicated This gioup includes the agitated depicssion, and various types 
of involutional depiessive disorders The lesults in the manic leactions aie 
not as outstanding as in the depressive group We doubt very much the 
advisability of the use of metrazol therapy in seveie psychoneurotic reac- 
tions The contraindications are piactically the same as for insulin therapy, 
namely, the presence of cardiovascular disease, abnormalities of the blood 
or urinary constituents, febrile conditions, thrombophlebitis, tuberculosis, 
cachexia, bone diseases, and the presence or histoiy of a skull or back frac- 
ture The most serious complications consist of dislocations and fractures 
which result from the extreme violence of muscular conti actions during 
the seizure Dislocation of the jaw may occur, although reduction is simple 
and easily carried out after the seizure while the patient is still unconscious 
Dislocation of the shoulder is less frequent and can be prevented by keeping 
the arms m adduction close to the trunk, the forearms crossed on the chest 
Rarely there are fractures of the humerus and even of the femur, but the 
most impoitant and unfortunately the most frequent appear to be the frac- 
tures of the thoracic veitebrae The original paper pointing out these 
fractures by Polatm, Freidman, Harris and Horwitz, of the New York 
State Psychiatric Institute, reported fractures occurring in as high as 49 
per cent of the patients In our series careful roentgenological studies were 
made of all cases, showing the incidence of fractures to be less than 7 per cent 
Fractures usually occur in the mid-thoracic area and are of a compressed 
type The absence of subjective complaints from these patients, even with 
one or more vertebral bodies compressed, is striking, and there appears to be 
no relationship between the intensity of the complaint of backache and the 
degree of bone injury If such fractures occui the orthopedic consultant 
puts the patient m a cast or corset brace for seveial weeks, during which 
time the patient is ambulatory The sequela is usually a slight gibbus 
Naturally there has been considerable work done to prevent fractures The 
most striking, as well as the most important advance m the prevention of 
fractures, has been the introduction of curare by Bennett This drug is 
now in widespread use in most psychiatric clinics It is given intravenously, 
relaxing the peripheral muscles through its selective, depressive action on 
motor nerve endings One c c of the aqueous solution of curare represents 
10 mg of the crude drug The dosage is usually 1 c c per 20 pounds of 
body weight, and it is administered intravenously over a period of one to 
one and one-half minutes Following the intravenous injection of curare, 
metrazol is given in two to three minutes Typical clonic-tomc-clonic 
sequence is present, but the degree of rigidity is markedly reduced and the 
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\iolent clonic spasm is absent or greatly reduced The extremities of the 
patient who has been curanzed can be passively moved at will during the 
convulsion It is ise to give prostigmme following the use of curare and 
we find that manj patients vary in their sensitivity to this drug The other 
complications frequently observed represent memory impairment similar 
to that seen in the oiganic reaction types The patients, as a rule, both 
before and following individual treatments, are extremely apprehensive and 
frequently speak of dying, and many show an accentuation of the patho- 
plastic features of their illness Dr Neubuerger and I have summarized 
the results of animal experimentation which on the whole indicate that brain 
changes are present but aie for the most part reversible Apparently some 
degree of cortical damage does occur as shown in the cellular changes 
These changes appear to be secondar}' to vascular changes 

Results of Ueatment can be tersely stated The general agreement is that 
the use of metrazol convulsive therapy in the affective reaction is almost uni- 
formly favorable and that rapid improvement occurs in a large majority of 
these cases The results in the schizophrenic reactions do not substantiate 
the early claims of the proponents of this type of therapy and insulin shock 
treatment continues to be the method of choice in schizophrenic reactions 

Electric Convulsive Therapy 

Since 1937 electric convulsive therapy has gained considerable prominence 
in the tieatment of psj'chotic reactions Altliough it has been known for 
many years that electricity produced convulsions, it was not until Cerletti and 
Bini inaugurated this tjqie of therapy in Italy that it gained piominence It 
was soon adopted throughout the continent and was introduced in this coun- 
try at the New York State Psychiatric Institute early in 1939 There are 
two metliods m use at the present time, one of which employs an alternating 
current and produced unconsciousness in the patient, and the other, developed 
by Berkwitz, uses faradic shock whicli is not associated with loss of con- 
sciousness This latter metliod, altliough most interesting and well de- 
veloped by Berkwitz, thus far has not been given universal acceptance Elec- 
tiic shock IS purely an empiiical form of therapy Several tjqies of machines 
have been developed to supply tlie alternating current which produces con- 
vulsions by means of the application of a known potential difference between 
the fronto-temporal regions for a known period of time A neat set of 
adjustable electrodes is applied to the frontal temporal area and a 60 cycle 
alternating low f requeue) cm rent is used through a special timing device, 
allowing the current to flow 0 1 or 0 15 of a second as desired A scale 
records in ohms the resistance which is found between the tuo terminals 
placed on the patient’s temporal regions One dial indicates the milliamperes, 
and another dial allows the desired voltage to be set The electrodes arc 
attached to insulated clips for ease in handling, and the terminals thtmschcs 
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consist of a ball of moderately fine coppei wire The terminals are covered 
witli a cloth sack soaked in 20 per cent saline solution Electrode jelly, con- 
taining 20 per cent sodium chloride, is spread over the temporal contact areas 
The amount of current varies from patient to patient For the first treat- 
ment we usually set tlie timer at 1/10 of a second and the voltage at 80. The 
milliampei age delivered is usually between 400 and 1000 As a rule the 
voltage has to be raised gradually as tieatment progi esses and fiequently a 



Fig 3 A Restlessness during coma B Convulsion during coma C Excitement 
following gastric gavage D Recovery 


voltage of 120 may be required The accompanying pictures show the 
sequence of events in electric convulsive tlierapy 

Following tlie passage of the current the patient may have a minor or 
major grand mal seizure, complete abortion of the convulsion, oi a petit mal 
seizure Consciousness may be lost immediately but only for a few minutes 
There is an initial generalized, myotonic flexion of the body, and if not re- 
strained the patient may assume a sitting posture momentarily There may 
be only a loss of consciousness and flushing of the face with accelerated pulse 
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rate and shallowness of respiration The characteristic retrograde amnesia 
for the seizure occurs Petit mal responses are usually due to insufficient 
voltage Some clinicians attempt to limit the application of this therapy 
to the minor seizure and no final conclusions are yet available as to the 
lesults of such treatment The grand mal seizure is typically an epileptic one 
Consciousness is lost immediately after the shock button is pressed and the 
convulsion occurs instantly or after a lapse of 30 to 60 seconds There may 
be a cry The patient will usually open his mouth and at this time a flexible 



Fig 4 A Lack of apprehension prior to electric shock treatment B Muscular re- 
laxation following Curare C Application of electrodQs D Support given during electric 
shock comotlsion 


gag should be inserted The tonic generalized contraction is associated with 
flushing of the face and lasts about 10 seconds, followed by the clonic phase 
whidi may be assoaated witli involuntary loss of sphincter control, marked 
cyanosis of tlie face, and frothing at the mouth During the seizure the eye- 
balls are turned upwards resembling a conjugate deviation, tlie pupils are 
dilated, the cyanosis appears to be more marked and lasts longer than with the 
raetrazol convulsion At tlie end of the fit tlie deep and superficial reflexes arc 
usually absent but witlini a minute or two the tendon jerks are brisk with 
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ankle clonus, positive Babinski and Hoffman’s signs The scizuic lasts fiom 
30 to 45 seconds, following which the patient is gradually restored to con- 
sciousness and within a few minutes is able to talk drowsily although he is 
amnesic and confused 

Electi 1 C convulsive therapy appeal s to have the following advantages 

1 Immediate loss of consciousness associated with the painless electric 
shod< and the complete amnesia for the whole treatment lemove many of the 
subjectively disagreeable elements m the pharmacologically pioduced con- 
vulsion 

2 Lack of discomfort following the ti eatment aids m seem ing the needed 
cooperation of the patient 

3 It lemoves the inconvenience of frequent intiavenous inject^ions 

4 It IS possible to produce both a grand mal and petit mal convulsion 

The mam indications for the use of electi ic convulsive theiapn^ aie in the 
treatment of the affective reaction t 3 q)es It is our pohc}' to viduce eight 
convulsions, two each week Theie is the same tendency as se^i in metrazol ' 
convulsions for improvement to be noted following the fourth m fifth seizure 
Our expel imental work (Whitehead, Neubuerger, Rutledge atid Ebaugh^'*) 
indicates that clearcut brain changes do occui which for thelmost part are 
reversible Biain waves show the development of characteristic dysrhythmia, 
which in successfully treated cases giadually disappears, how/\er, after the 
termination of the treatment Curare is given intravenouslyTin the electric 
shock convulsive tieatments and at the present time the following routine foi 
the prevention of fractures both m metrazol and electric shock'^rnwulsivc 
therapy is utilized by most clinics 

1 The intiavenous injection of curare — 1 c c equal to 10 mg of the drug 

2 The use of a hard matti ess beneath which is a hard surface A blanket 

roll is placed so that it will hypei extend the doisal spine So- 
called re- in hyperextension 

3. The shoulders and hips are held firmly by nurses and attendants 

4 The lemoval of false dentures if present, and of hairpins m electric 

convulsive therapy 

5 The use of a mouth gag of lesihcnt type 

6 A suitable number of assistants 

I have attempted to discuss tlius far the pievalent use of the drastic 
theiapies, insulin shock, metrazol and electric convulsive therapy m the psy- 
choses I hope I have emphasized tlie serious possibilities in the employment 
of these types of therapy Deaths occur in each type of therapy as shown in 
table 4, obtained from the United States Public Health Service Shock 
Therapy Survey 
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Table IV 

Deaths Reported for Mental Hospital Patients Receiving Shock Therapy 
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7 

982 

8 

08 

12 

1,464 


— 

8 

— 

— 

— 

Private Hospitals 

46 

2,607 

8 

03 

46 

4,221 


0 04 

29 

1,186 

1 

0 08 

Psychiatric Wards in 













Selected General 






1 

1 





1 

Hospitals 

6 

631 

3 

05 

8 

492 

1 

02 

8 

500 

— 


Total 

204 



m 


35,173 

1 

52 


113 


1 

4 



♦ Includes only hospitals reporting number of cases treated and number of deaths 


Summary and Conclusions 

I have presented the present day methods and tlierapeutic application of 
tlie drastic tlierapies of the psychoses by tlie use of pharmacological shoclc 
therapy, such as insulin and metrazol and electric convulsive therapy The 
mode of action of these therapies continues unkno^vn although there have 
been many theories regarding tlieir beneficial therapeutic effect These 
tlieiapies undoubtedly serve as an ace m the hole to supplement otlier 
tlierapeutic methods Insulin shock therapy may make scliizophrenic patients 
more accessible to psycliotherapy Metrazol is now being discarded by many 
clinics for electric convulsive therapy whicli is simpler and perhaps less 
drastic and hard on tlie patient, and because, when combined with curare, the 
complication of fractures is eliminated Both metrazol and electric con- 
vulsive therapy have proved to be of little benefit in the treatment of schizo- 
phrenic reactions but of considerable benefit in the treatment of the affectn e 
disorders, especialty tlie depressne reactions These drastic tlierapies were 
inaugurated witli uncontrolled enthusiasm and, as has been true historically 
111 other new types of therapy, have probably been made to appear more 
promising than is actualty the case On the other hand tliey have aroused 
tremendous interest m mental hospitals and have emphasized the importance 
of treatment of serious psychotic reactions, with the resultant changes in 
the attitude of tlie personnel of these institutions as m ell as patients and their 
relatives and tlie general public They have presented numerous problems 
for research of physiological, ps) chological. biocliemical and histopathological 
import and ha\e increased further the necessary collaboration between in- 
ternal medicine and psychiatr)' 

MHietlier these procedures are a permanent part of our therapeutic anna- 
mentarium or not cannot be stated at this time Better controls, greater 
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uniformity, a bettei balanced psychotheiapy with shock theiapy, and better 
follow-up studies based on complete social, physical and psychological ex- 
aminations must be made 
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TUNING FORK AUSCULTATION: A TEST FOR 
ABDOMINAL ADHESIONS 

By B B Vincent Lyon, M D , F A C P , Philadelphia, Pennsylvania 

It is not often that anyone wishes to open the grave and exhume the 
corpse to ascertain why he died an untimely death But this is the circum- 
stance whidi now confronts me In 1922, I published ^ a description of a 
new diagnostic technic That paper attracted scant attention, for reasons 
now deal to me Therefore, except for R T Ellison, who was then work- 
ing in my clinic, this test lacked further study and confirmation 

The test is a combination of auscultation and vibratory percussion, and 
serves as a bedside addition to physical diagnosis Its purpose is to deter- 
mine, by means of a tuning fork and a stethoscope simultaneously applied to 
tlie abdomen, the likelihood of adhesions in the upper light quadrant 

Its scope is limited It u ill detect adhesions involving only the stomach, 
duodenum, portions of the colon and the gall-bladder and liver It will not 
detect adhesions between the omentum and the biliarj' organs, nor -will it 
detect appendiceal, pelvic or other abdominal adhesions so far as I am now 
aware 

Even though thus limited to the detection of certain types of upper 
right quadrant adhesions, acquisition of such information is very important 
for the patient’s welfare because it will facilitate an earliei decision as to the 
necessity for operation This quick and inexpensive test will, with experi- 
ence, obtain tins information in a surprisingly high percentage of cases 

In 1924, Ellison ® undertook a reyiew of 50 unselected cases in which he 
tabulated a comparison of the evidence of upper right quadrant ad- 
hesions as obtained by roentgen-ray with similar evidence as determined 
by “tuning fork auscultation ” He expressed the opinion that a positive 
tuning fork test is strong presumptive evidence of upper right quadrant ad- 
hesions because he found it in agreement with roentgen-ray findings in 89 
per cent of his cases He considered a negative test less accurate because it 
agreed with roentgen-ray evidence in only 58 per cent Ellison inferred, 
tlierefore, tliat roentgen-ray evidence of adhesions was more accurate than 
“tuning fork auscultation ” None of his cases reached the operating table 
for final confirmation as to which tedinic was the more reliable 

During this long interval I have become more and more convinced of tlie 
accuracy of this simple test, as I have learned by experience to interpret it 
more correctly I have, however, discarded the attempt to make the finer 
diagnostic distinctions as to location and degree of adhesion formation as 
presented in my original article I have learned tliat it is wiser either to ex- 
clude all “doubtful positive” tuning fork responses or else include them in 
the negative group A clean cut and consistently positive response will 

*Recmed for publication Marcli 25, 1942 
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usually mean upper right quadrant adhesions as levcaled by operation ir- 
respective of the roentgen-ray evidence to the contrary (see tables 3 and 4) 
Likewise, a clean cut and consistently negative response will exclude adhe- 
sions Fine congenital adhesions, as a rule, will not give a positive response 
unless some degree of inflammatory adhesion formation between gall tract 
and stomach, duodenum or colon co-exists 

Verbrycke in 1940 advanced the value of combining a cholecystogram 
and a barium enema roentgenographic examination in determining adhesions 
between the hepatic flexure of tlie colon and the gall-bladder A perusal of 
the literature from 1924 fails to reveal any further publication on this 
subject So the tuning fork test died an untimely death for lack of interest 
and has remained buried for nearly two decades I now propose to open 
the grave and reexamine the corpse m the hope that it may be found merely 
in a state of suspended animation and with the further hope that by pre- 
senting the following study this excellent test may be revived and may serve 
a larger field of usefulness 

Criteria Detei mined and Motet tal Studied In preparing this aiticle 
only the author’s office files (1926-1939) have been consulted, and with 
but one objective to present unselected cases m which tlie tuning fork evi- 
dence IS compared with the roentgen-iay evidence of uppei right quadrant 
adhesions and then to evaluate the accuracy of each test by the actual findings 
at operation 

Approximately 500 case lecords were examined Moie than four out 
of five were discarded for these reasons 

First, the patient was operated upon elsewhere and the operative findings 
were not reported to the author by the surgeon For this leasoii it was 
necessaiy to exclude more than 200 cases from this statistical report 

Second, the patient had had a tuning fork appraisal but did not have a 
cholecystographic or progress meal roentgen-ray study There were found 
to be approximately ISO such cases Analyzing them the author found two 
reasons for this omission either the patient economically was unable to 
undertake the expense of roentgen-ray study, or the clinical evidence includ- 
ing tuning fork auscultation was so clearly indicative of upper light quad- 
rant pathologic lesions that operation was performed on this evidence alone 

Third, the patient had had eithei a cliolecystogram, a pi ogress meal study, 
or both, but the author found to his humiliation that he had not recorded (or 
had failed to make) a tuning fork appraisal There were approximately 50 
such cases 

Results of Material Studied Having to exclude so many cases for the 
foregoing reasons there remain 85 cases m which all criteria were fulfilled 

♦Feldman has recently stated “The roentgen determination of adhesions in the upper 
right quadrant iiuolving the gall-bladder has always been of doubtful value” Ref Feldman, 
Maurice A clinical roentgenological review of the literature of 1940, pertaining to the 
digestive tract. Am Jr Digest Dis , 1941, viii, 279 
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Table I 


42 Cases m Which Both Tuning Fork Test and Roentgenological Findings Agree and Are 

Correct as Proved by Operation 


Case 

Sex 

Age 

■BB 

Roentgen-ray Evidence for 

U R Q Adhesions 

Operating Table Findings 
and Remarks 

2 ML 

19 

*1.2 

Non-visualized gall-bladder, 1 

Biloculated g b , 1 large choles- 


30 


large negative shadow Duo-* 

term stone in fundal pocket 




denal cap failed to fill and is 

Dense adhesions between duod 




irregular in outline Adhe- 

and both gb and liver Chole- 




sions (?) 

cystectomy 

4 LL 

M 

*1,2. 3. 4 

Poor visualization, positive 

Dense adhesions between g b , 


60 


stone shadows, irregular, non- 

liver, duodenum, hepatic flexure 




retentive duod Suggestive 

and trans colon , 2 stones in g b 




for duodenal and colon adhe- 

Cholecystectomy with difflcuTty 




sions 

Adynamic ileus Recovery 

9 GB 

M 

1 

Pathologic gall-bladder and pos- 

Large, tense, thick-walled g b , 


56 


sible stones Fairly well pre- 

many stones, adhesions betw'een 




sensed function, U R Q ad- 

gb and duodenum Cholecys- 




hesions (?) 

tectomy 

12 A I 

F 

1. 2 

G B has been previously re- 

Dense adhesions between duo- 


34 


moved Progress meal sug- 

denum and liver Release of 




gests U R Q adhesions 

adhesions 

20 EE 

F 

1 

Cholecystitis Adhesions to du- 

Normal appearing gall-bladder 


37 


odenum No stone shadows 

adherent to duodenum and con- 




t (Note Biliary drainage mi- 

taming 1 large stone Cholecys- 




croscopy is positive for stones ) 

tectomy 

31 DF 

F 

Negative 

Normal cholecystogram Nor- 

Normal gb , no stones, no ad- 


23 


mal progress meal 

hesions Appendectomy 

39 MB 

F 

Negative 

G B functions to cholecysto- 

Small, non-adherent g b , contain- 


31 


gram 1 stone shadow No 

mg 1 stone Hepatitis Chole- 




evidence of adhesions Clini- 

cystectomy Patient subse- 




cal diagnosis g b typhoid 

quently released as typhoid 




carrier 

carrier 

40 BS 

M 

Negative 

Enlarged, atonic, poorly emp- 

Retro-peritoneal sarcoma in 


48 


tying gall-bladder Stomach 

U R Q No adhesions Explo- 




and duodenum are negative 

ratory laparotomy Pt lived 





18 months 


* For explanation of “Tuning Fork Response” see text 

t This was found true in 12 additional cases, namely nos 45, 49, 54, 58, 59, 62, 64, 66, 
68, 69, 73, and 84, although the cholecvstogram in most instances had faded to demonstrate 
the presence of stones 


and in which a comparison was made of the relative accuracy of the tuning 
fork and roentgen-ray evidence as proved by tlie surgeon 

Of these 85 cases, table 1 * indicates that tuning fork and roentgen-ray 
evidence were m agreement and found correct by the surgeon m 42 cases or 
49 4 per cent Of these 42 cases the tuning fork yielded 27 positive and 15 
negative tests 

* Because of lack of space, details of onh 32 of the 85 cases reported ha\c been included 
in the tables 






300 


B B. VINCENT LYON 


Table 2 indicates that the tuning fork test was coriect and the roentgen- 
ray evidence for adhesions was incoirect as proved by the surgeon in 21 
cases or 24 7 per cent Of these there weie 14 positive and seven negative 
tuning fork i espouses 

Table 3 indicates that the tuning fork test was correct as proved by opera- 
tion, irrespective of the correctness of the roentgenological evidence, in 14 
cases or 16 4 per cent Of these there were eight positive and six negative 
tuning fork responses 

Table II 


21 Cases in Which the Tuning- Fork Test Was Correct and Roentgen-ray Evidence 
Was Incorrect as Proved bj' Operation 


Case ] 

Sex 

^ge 

TF 

Response 

Roentgen-ray Evidence for 

U R Q Adhesions 

Operating Table Findings 
and Remarks 

43 SB 

FI 

F 

72 

*1, 2. 3 

Poor visualization, no stone 
shadows, no irregularity in 
outline of gall-bladder or duo- 
denum. 

Trans colon, duod , and greater 
curv of stomach densely adher- 
ent to gb and liver Small 
thick walled g b , 6 stones in 
common duct Cholecyst- 

ectomy and choledochostomy 

46 FF 

M 

45 

1 

Cholecystogram is normal ex- 
cept suspicious for gall-stones 

G I series and banum enema 
are normal 

Small thick walled g b , no stones, 
adhesions between duod and 
neck of g b Cholecystectomy 
Appendectomy 

49 MD 

M 

56 

1,2 

Non-visualized gall-bladder to 
dye test No stone shadows 

G I series normal 

Thick walled g b containing sev- 
eral stones, 1 stone m common 
duct, 1 stone perforated into du- 
odenum, many adhesions be- 
tween duodenum and g b Chol- 
ecystectomy and duodenal re- 
pair 

S2 FB 

M 1 
39 

1 

Gall-bladder normal No stones 
Perfectly acting stomach No 
deformities 

Chr cholecystitis Stones in gb 
and common duct Adhesions 
between g b and duod Chole- 
cystectomy, choledochostomy 
Appendectomy 

54 LW 

F 

50 

1,2 

Pathological g b , no stone, no 
evidence of adhesions Duo- 
denum negative Retrocecal 
appendix 

Thickened g b containing 2 
stones Duodenum densely ad- 
herent tog b and liver Chole- 
cystectomy, appendectomy 
Death on 21st p o day 

58 MS 

F 

27 

Negative 

Pathological gb to dye test, 
no stone shadows, adhesions 
between liver or gall-bladder 
and duodenum 

Chronic cholecystitis, 7 stones, no 
adhesions Cholecystectomy 

60 WO 

M 

36 

Negative 

Pathological gall-bladder He- 
patic flexure adherent to g b 
Duodenal adhesions (?) 

Chronic cholecystitis No U R Q 
adhesions Cholecystectomy 

62 RS 

M 

39 

Negative 

Normal gall-bladder Duode- 
nal ulcer Adhesions (?) 

No duodenal ulcer Calculous 
cholecystitis 18 stones No 
adhesions Cholecystectomy 


* For explanation of "Tuning Fork Response" numerals see text 
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Table III 


14 Cases in Which the Tuning Fork Test Was Correct as Proved by Operation, Irrespective 
of the Correctness of the Roentgen-ray Evidence 


Case 

Sex 

Age 

TF 

Response 

Roentgen-ray Evidence for 

U R Q Adhesions 

Operating Table Eiidence 
and RemarlvS 

65 ET 

F 

67 

*1,2 

Non-visualized gall-bladder 
No progress meal Colon di- 
verticulosis on banum enema 

Chr cholecystitis, with dense ad- 
hesions between g b , liver and 
duodenum No stones Chole- 
cystectomy 

67 FB 

F 

59 

1,3 

Prepyloric ulcer No note re- 
garding adhesions No chole- 
c\ stogram 

Chr cholecystitis with adhesions 
between g b , duod and trans- 
verse colon Pancreatitis No 
gastric ulcer found after gas- 
trotomy Cholecystectomy 

68 KM 

F 

61 

1. 2. 3, 4 

Non-visualization of g b to dye 
test No stones No note re- 
garding adhesions No prog- 
ress meal 

Gangrenous g b adherent to co- 
lon and duod , adhesions, also, 
between liver, colon and duode- 
num Many stones in gall- 
bladder Cholecystectomy, cho- 
ledochostomy 

69 I A 

F 

46 

1 

Non-visualization to dye test 
No stone shadows No prog- 
ress meal 

Tense, thick walled gall-bladder 
adherent to duodenum 2 stones 
m gall-bladder, 1 in cystic duct 
Cholecystectomy 

71 EW 

1 

1 

Cholecystogram shows nega- 
tive shadots s in a gall-bladder 
preserving good function No 
progress meal 

Thick ailed gall-bladder adher- 
ent to duodenum and containing 

6 stones Cholec>stectomy 

1 

73. L L 

1 

Negative 

Non-visualization to dye test 
No stone shadows No note 
regarding adhesions 

Tense, distended g b , opaque 
walls, 4 stones in g b , 2 in cystic 
duct , 4 in common duct Chole- 
cystectomy, choledochostomy 
Chemistry of stones 95% chol- 
esterin, 5% calcium bilirubi- 
nate 

74 RR 

M 

52 

Negative 

Retrocecal appendix Sigmoid 
colon adherent to cecum No 
reference to U R Q adhesions 

No U R Q adhesions Normal 
g b Appendix not found after 
90 minutes’ search Sigmoid 
colon was not adherent to ce- 
cum 

76 FC 

1 

M 

39 

! 

Negative 

Pathological g b , normal duo- 
denum, non-visualized appen- 
dix No note regarding ad- 
hesions 

1 

No U R Q or other adhesions 

G B visibly and palpably nor- 
mal Appendix contained fe- 
calith Appendectomy 


* For explanation of “Tuning Fork Response" numerals see text 


Table 4 indicates tliat tlie tuning fork was incorrect as proved by opera- 
tion, irrespective of the correctness of the roentgenological evidence, in eight 
cases or 9 4 per cent Of these the tuning fork yielded five positive and 
three negative tests 

In tlie aggregate, therefore, the tuning fork test was proved correct in 
77 cases or 90 per cent The incidence of positive to negative tuning fork 
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Table IV 


8 Cases m Which the Tuning Fork Test Was Incorrect as Proved by Operation, Irrespective 
of the Correctness of the Roentgenological Evidence 


4 

Case ] 

sex 

i\ge 

TF 

Response 

Roentgen-ray Evidence for 
\J R Q Adhesions 

OpcratiHR Table Findincs 
and Remarks 

78 M D 

F 

29 


Normal cholecystographic re- 
sponse No progress meal 

Surgeon reports* “Pathological 
gall-bladder No adhesions " 
Cholecystectomy. 

79 SC 

F 

48 

1.2 

Pathological, greatly enlarged 
gall-bladder No note re- 
garding adhesions 

Surgeon reports “G B enlarged, 
slightly thickened, non-adher- 
ent, contained no stones " 
Cholecystectomy 

80 MF 

F 

47 

1.2 

Normal Graham test response. 
No progress meal No irreg- 
ularity in g b outline 

1 

Surgeon reports "G B perfectly 
normal No adhesions No 
stones No abdominal pathol- 
ogy Retrocecal appendix, but 
not in bad condition " Ap- 
pendectomy 

81 JT 

M 

66 

1.2 

Pyloric carcinoma, duodenal 
adhesions, pathological gall- 
bladder 

Care of pylorus Normal gb 
No adhesions Post gastroje- 
junostomy Death in 2 days 

82 HK 

1 

F 

43 

1 

"No roentgen-ray evidence of 
pathology of stomach or duo- 
denum except for duodenal 
adhesions to a definitely path- 
ological g b which may con- 
tain stones, fixation of cecum " 

Surgeon reports "We felt this pt 
had g b disease partially based 
on our roentgen-ray dept re- 
port of a deformity of the stom- 
ach, but at operation the g b , 
stomach and duodenum were 
normal ” Closure 

83 EM 

F 

49 

1. 2 

Pathological cholecystogram 
Suggestive evidence for U R Q 
adhesions involving gall-blad- 
der 

Thick walled, non-adherent g b , 
no stones, dense adhesions be- 
tween transverse colon and ab- 
dominal wall Cholecystectomy 

84. FJ 

M 

34 

Negative 

Poorly visualized g b , no stone 
shadows, normal progress 
meal response 

G B firmly adherent to duod 
and containing several stones, 2 
duodenal diverticula Chole- 
cystectomy 

85 MIC 

F 

64 

Negative 

G B not visualized to dye test 
Faint mottling to suggest 
stones in gall-bladder and in 
cystic duct 

Surgeon reports "GB shows 
chronic innamed and thickened 
walls It contained several cal- 
culi and was adherent to adja- 
cent structures " (Note sur- 
geon did not specify to what 
structures ) Cholecystectomy 
Appendectomy 


* For explanation of "Tuning Fork Response" numerals see text 


responses was 5 4 to 3 1 Both varieties were equally accurate, percentage 
wise 

Comment 

In tliese tables the tuning fork response is entered as a numerical figure 
according to tlie following interpretative code . 
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Numeral I suggests adhesions between the gall-bladder and the pyloro- 
duodenal segment, because the T F response was positive between the 
right subcostal maigin and the epigastrium (see technic of performing test) 

Numeral II suggests adhesions between the liver and the pyloro-duodenal 
segment because the T F response was positive between the liver and the 
epigastrium 

Numeral III suggests adhesions between the gall-bladder and the colon 
(usually the hepatic flexure) because tlie T F response was positive be- 
t\\ een the right subcostal margin and the cecum 

Numeral IV suggests adhesions between the liver and the colon, because 
the T F response was positive between the liver and the cecum 

111 examining these tables, tlie reader will also note that the roentgen-ray 
evidence and the operating table findings are reported only in abbreviated 
summaiy m order to save space In doubtful cases, wherever possible, the 
author has thrown the weight of evidence against his test and in favor of 
roentgen-ray 

In tables 3 and 4 the reader will note the author's inability correctly to 
appraise the roentgen-ray evidence without appearing biased A study of 
these tables will explain why 

In order further to conserve space, the author has reduced, in tlie text, 
tables 1, 2 and 3 to a report of eight cases which represents a sampling of the 
total number in each group 

Equipment foi Tuning Fork Auscultation The equipment necessary 
for this test is simple and inexpensive The examiner, in addition to pos- 
sessing good hearing sensitive to tone, requires only a stethoscope and a 
tuning fork 

The autlior has found that a bell type stethoscope 26 inches over all is 
desirable, for reasons subsequently stated This means approximately 18 
inches of rubber tubing, the last six inches of which should be a single tube 

The tuning fork should be a large size G sharp of 410 vibrations The 
standard dimensions of this fork are 7 inches over all , 4 5 inches from tip of 
prong to fork, and 2 5 inches from fork to tip of stem Each prong is 'Ke 
inch deep and Mo inch wide The author has found by experience tliat the 
stem of this standard fork is too short to be held comfortably without some 
portion of the fingers or hand touching the abdomen Sucli contact will 
give false readings because of surface conduction of sound To overcome 
this the author has lengthened the stem, by welding, to an over all of S 5 
inches 

The extra long rubber tubing on the stethoscope is also important be- 
cause it permits tlie examiner, when standing at tlie left side of the recum- 
bent patient, to have sufficient length comfortably to transfer the bell of the 
stethoscope from the patient’s left epigastric region to his loner right 
quadrant 

Genet al Principle Utidei lying Test The underlying principle of the test 
is tlie conduction of or transmission of a tuning fork note from one hollon 
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organ to another hollow organ, for instance from gall-bladder to stomach 
or duodenum, or from a solid oigan to a hollow oigan, for instance from 
die liver to die colon This is possible, however, only if the two organs are 
m permanently close relationship to each othei, that is bound to each other by 
adhesions 

Ellison " discusses the mechanics or physics of the test as follows “When 
adhesions unite the pyloio-duodenal segment to the under surface of the 
liver or to other structures, such as the gall-bladder, which are m anatomic 
union with the liver, there is formed a continuity of anatomic structure be- 
tween die liver and the walls of the stomach If now the stem of the 
vibrating tuning folk is placed over the liver, the vibrations aie transmitted 
directly from that oi gan to the walls of the stomach The an bubble, which 
m the doisal position lies in the left hypocliondi lum, acts as a lesonator for 
the vibrations, amplifying them so that they can be heaid by the overlying 
stethoscope Mere apposition of structuies does not produce the same shaip 
clear note, because the vibiations aie dampened in passing fiom one structure 
to the other ” 

Technic of Peifoiming the Test The patient lies comfortably and 
evenly on his back The examiner stands at the left side of the patient 
The examiner places the bell of his stedioscope over the patient’s epigastrium 
so that it occupies a portion of the topogiaphical region of the patient’s 
stomach (See illustration ) 



The examiner now smartly taps the tuning foik (prefeiably on his heel) 
and places its butt or stem close to die bell of the stethoscope The musical 
note which the examiner will hear will be diat given off by the patient’s 
stomach This niusical\note hereafter will be referred to as die ‘gastric note ’ 
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By means of “tuning fork auscultation” the examiner can then rapidly 
map out the size, shape and position of the stomach much the same as if he 
were attempting to do so by ordinary pfercussion or by auscultatory percus- 
sion To do tins the examiner first brings the stem of the vibrating tuning 
fork upwards, indi by inch, from various points in the lower left quadrant 
and towards the bell of the stethoscope The reappearance of the ‘gastric 
note,’ clear and distinct, will indicate that the stem of the tuning fork has 
readied tlie lower border of the stomach Second, the lateral border of the 
greater curvature can similarly be determined by bringing the stem of the 
vibrating tuning fork inwards from the splenic region Third, the smaller 
area of the lesser curvature which lies below tlie costal margin can be best 
delineated by bringing the vibrating tuning fork from the mid right sub^; 
costal region inwards toward the stomadi As eadi portion of the stomach 
IS readied the same clear cut tuning fork ‘gastric note’ will reappear The 
pyloro-duodenal segment, representing some portion of the pyloric region 
and the duodenum, will also be found to he within the third zone above 
described for outlining the lesser curvature These are normal or negative 
tuning fork responses because they outline the average normal boundaries of 
tlie normal stomach 

Let me now discuss, equally briefly, the abnormal or positive tuning 
fork responses It would be abnormal, and pathological in the sense of 
suggesting tlie presence of adhesions, if the examiner were to find that the 
clear cut ‘gastric note’ could be heard well beyond the normal boundaries of 
tlie stomadi To be more specific as to possible adhesion formation and its 
location, tliere are four principal groups which the examiner should seek to 
identify first, adhesions between the gall-bladder and the stomach or duo- 
denum (the pyloro-duodenal segment) , second, adhesions between the liver 
and the pyloro-duodenal segment, third, adhesions between the gall-bladder 
and the colon , fourth, adhesions between the liver and the colon 

Gi oup I Determination of adhesions between the gall-bladder and the 
pyloro-duodenal segment 

Using the same technic as just described for outlining the third zone or 
lesser curvature area, when the examiner can hear the ‘gastric note’ clearly 
and loudly below the right costal margin and laterally as far as or beyond 
the tenth rib, this should be considered abnormal This would be pre- 
sumptive evidence tliat some portion of the gall-bladder and some portion of 
tlie pyloro-duodenal segment are adherent This notation of the tenth rib 
IS arbitrary It will not, of course, apply to a gall-bladder abnormally 
situated close to tlie spinal column as frequently occurs in a ptotic subject 
and IS often thus demonstrable by cholecystogram 

Gi oup II Determination of adhesions between the liver and tlie pyloro- 
duodenal segment 

The examiner continues to keep the bell of the stethoscope over the 
stomach area in tlie left epigastrium, but now varies the technic by placing 
* Ptosis and atony (dilatation) of the stomach might also be suggested as abnormalities 
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the Stem of the vibiating tuning folk ovci the liver, that is above the right 
costal margin In ceitain cases the examiner will find that the ‘gastiic note 
will be tiansmitted equally cleaily and loudly fiom this aiea In such cases 
this would be presumptive evidence that some poition of the liver and some 
portion of the stomach or duodenum are adherent to each other Other- 
wise it should not be possible to transmit tuning fork vibrations from or 
through a solid organ (hvei ) to a hollow oigan (stomach) The wider the 
area over the liver fiom which such vibiations can be transmitted, the more 
dense and widespread have been die adhesions when visualized at operation 
However, theie are two exceptions When the liver is considerably en- 
larged, especially its left lobe, this interpretation of the test may be inaccurate 
because of direct sound conduction Second, the examiner must avoid 
stretching the skin between bell of stethoscope and stem of tuning fork, since 
this will produce sui face conduction of sound 

Groups III and IV Determination of adhesions between gall-bladder 
and colon, and between liver and colon 

In the foregoing description of determining adhesions between the gall- 
bladder or liver and the pyloro-duodenal segment there is one major error 
that must be eliminated This arises from the fact that in many cases the 
middle third and left third of the transverse colon may he in juxtaposition 
'to the stomach Therefore, with the bell of the stethoscope placed over the 
stomach, as I have already desciibed, it may also he over some portion of 
the transverse colon It would do so in non-coloptotic patients With this 
in mind, and with the vibrating stem of the tuning fork alternately placed 
below and above the right costal margin, let us now suppose tliat in a given 
patient the examiner clearly hears this presumable ‘gastric note’ tiansmitted 
from the gall-bladder or liver region to the epigastric region over whicli he 
has placed his stethoscope Why could not this be a note transmitted fiom 
the gall-bladder or liver to the colon instead of to tlie stomach? 

Fortunately it is quite simple to decide whetlier the musical note thus 
heard is solely colonic and not gastric and the examiner proceeds as follows 
If he places the bell of the stethoscope over the first portion of the ascending 
colon (that is m a position slightly above and to the right of the classical 
McBurney point) the tuning fork note given off from that region obviously 
should emanate from the colon rather than from the stomach Next if he 
places the stem of the vibrating tuning fork alternately under and over the 
right costal margin a definitely positive response will strongly suggest that 
adhesions are present between some portion of the colon (usually the hepatic 
flexure) and either the gall-bladder or the liver 

But a second possible error of interpretation remains to be eliminated 
In the event that there are adhesions between gall-bladder and liver to both 
the pyloro-duodenal segment and tlie colon, why could not the note which the 
examiner has so clearly heard be transmitted to both stomacli and colon? 
This, too, is easy to differentiate by the following maneuver With the 
vibrating tuning fork placed alternately below and above the right costal 
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margin tlie examiner first auscultates over the epigastric region and then 
quick!)' transfers the bell of the stethoscope to the ascending colon near the 
McBurney point If the musical tuning fork note is heard with equal clarity 
and definite positiveness at both positions tins would be presumptive evi- 
dence that adhesions exist between tlie biliary tract and both the pyloro- 
duodenal segment and the colon However, if the musical note is clearly 
heard in tlie epigastrium only, the possibility of adhesions between colon and 
biliary tract is thereby eliminated, and vice versa if heard only in the region 
of McBumey’s point 

In the average normal abdomen the distance, topographically, between the 
gall-bladder and the indicated position of the stetlioscope over the stomach 
(see illustration) is approximately the same as the distance between the gall- 
bladder and the cecum This would make the distance between the gall- 
bladder and stomach, the gall-bladder and cecum, and the stomach and cecum 
equidistant like a triangle Therefore, no error in interpreting the in- 
tensity of the tuning fork note should occur because the stethoscope might 
be nearer to it in one location than in the other 

CauUon and Advice to Begmneis Changing the bell of the stethoscope 
from one position to the other must be done rapidly and the examiner must 
remember that the intensity of the sound is constantly lessening with each 
instant of elapsed time and that this factor may modify his interpretation 
Anotlier counter-check may be made by revibiatmg the tuning fork eacli 
time the position of tlie bell of the stetlioscope is altered The latter may be 
better technic for the beginner ’\^ho by practice, supplemented by operating 
table observation, ivill quicldy learn what may have caused a misinterpreta- 
tion of his findings and thus will teach him how to guard against repeating 
his mistake 

Tuning fork auscultation for adhesions is not an exact test that can be 
measured by a graph or a mathematical or chemical formula It has a large 
degree of “personal equation” similar to that required in expertly palpating 
the abdomen, and much greater than that required accurately to record a 
blood pressure ratio or to do a complete blood count It is a test whose 
accuracy will increase with experience cross checked by operating table 
inspection 

There are several errors in technic to be avoided While applying the 
bell of the stethoscope and the stem of the tuning fork to the abdomen the 
examiner should push them toward each other This relaxes the skin Do 
not pull them away from each other This will stretcli the skin and will thus 
produce a “false positive” by surface conduction of sound This is a com- 
mon error and can be easily proved by alternately relaxing and stretching the 
skin between stethoscope and tuning fork 

A second and similar error will occur if tlie fingers holding either in- 
strument are allowed to touch the abdomen It is to g^ard against this 
that the lengthened tuning fork stem and lengthened stethoscope rubber 
are required, tlie measuiements of whidi I have recorded earlier 
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A tliird error will occur if the examiner stands at the right of the 
recumbent patient In this position the prongs of the tuning foik will come 
too close to the tubing of the stethoscope and thus falsely transmit the 
sound Try it and see 

A fourth and important error is one of omission The test should be 
repeated at least twice and preferably on different days, and it should always 
yield the same result — a. clean cut positive or a clean cut negative This 
will guard against a “false positive” being produced by a peristaltic wave 
carrying the duodenum or the hepatic flexure of the colon, for example, 
into juxtaposition with the gall-bladdei at the very instant the examiner 
makes tlie test 

Should the patient happen to have an inlying duodenal tube m stomach 
or duodenum at the time “tuning fork auscultation” is being made tlie posi- 
tiveness of the test will be inci eased by injecting through the tube one or 
two ounces of air This appears to act as a sounding boai d 

Let me again lemind the beginner tliat he will make fewer errors if he 
goes on record with only clean cut positive or clean cut negative responses 
There are intermediate readings that can be made with experience, but it is 
better for the reader to learn them himself than to be told 

Any surgeon with an active abdominal service can quickly chedc for him- 
self the accuracy of this test by adding it to his routine examination of all 
patients whose abdomens he proposes to open, provided he plans visibly to 
inspect the upper right quadrant Intraabdominal palpation of finer ad- 
hesions IS often unreliable Visible inspection will guard against this erioi 
decreasing the accuracy of tuning fork auscultation* With piactice the 
test can be done readily in five minutes It cannot be hoped that a be- 
ginner can adneve such a high percentage of accuracy with this test m his 
first group of cases any more than such accuracy can be expected in the 
hands of an inexperienced roentgenographer or of a novice with any new 
tool 

The accidental manner in which the author stumbled upon this test in 
1911 was described in his original aiticle 

Comment 

The author has noted three different points of view regarding the value 
of this test 

First, that of the expert roentgenographer who is meticulous about every 
detail of his work Such a one has a sufficiently competitive spirit to make 
him jealous of any one who can challenge tlie diagnostic accuracy of himself 
and his apparatus For 15 years or longer Dr Willis F. Manges, Professor 
of Roentgenology in the Jefferson Medical College, and I had been in 
friendly competition in detecting upper right quadrant adhesions Prior to 
his untimely death (1936) Dr Manges told me that, according to his score 
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card, my tuning fork test was 14 per cent more accurate than his beloved 
maclune 

Second, there has been tlie surprised attitude of the operating surgeon 
when he has confirmed my preoperative diagnosis of upper right quadrant 
adhesions or their absence Especially was this the case when my tuning 
fork diagnosis differed from tlie roentgenologist's report upon the accuracy 
of whicli he had come to rety 

Third, there was the general attitude of indifference on the part of the 
occasional doctor who was apt to say “Well, suppose the patient does have 
upper right quadrant adhesions "V^Hiat of it^ How does it help you or 
the patient if you can recognize tliem preoperatively^” 

I reply tliat it has helped me or the patient in three ways 

It has helped me more accurately to select for surgery the patient who 
requires surgery The preoperative knowledge that adhesions involving 
the upper right quadrant actually exist is important because adhesion for- 
mation so frequently accompanies chronic gall-bladder disease and chronic 
gastroduodenal disease This is the kind of disease that will be best 
eradicated or controlled by appropriate and skillful surgery This test is 
more accurate in securing such information than is roentgen-ray, and far 
more so than intuitional guesswork 

Second, such information is important to me and to my patient because 
whenever adhesions are cut they are apt to reform This is a bete noir to 
the surgeon, but a far greater one to the patient because their reformation 
tends to produce postopeiative moibidity and suffering Remembering this, 
the doctor is in a better position to plan the immediate postoperative care 
(narcotics, diet step-up, duration of hospital stay), and the longer ‘follow up’ 
with a skill personalized to his knowledge of his patient and his disease 

Third, such information is vastly important to the patient and to his 
attending physician because tlie presence of adhesions greatly increases the 
tedimcal difficulties of the operation This imposes a responsibility upon 
the physiaan, and it should equally influence the ‘occasional’ surgeon, to make 
sure that sucli a patient gets the highest surgical skill that is available All 
of the patients in this report were operated upon by surgeons of unquestioned 
skill and experience in this field of surgery Even so, it still shocks me out 
of my complacency to recall so many patients who failed to recover The 
shock of sudi a deatli to tlie family and to the referring physician is not so 
great if the patient is found suffering from cancer This was found present 
in six of the 1 1 deaths and raised the total mortality to 12 9 per cent The 
mortality in the non-cancer patients was thus reduced to 6 3 per cent 
Surely, even sudi a mortality will be considered too high And when I state 
tliat the surgeons who operated upon the large majont}'’ of this series of 
patients were Professors of Surgery^ that fact alone emphasizes tlie serious- 
ness of complicated upper right quadrant disease and suggests that a higher 
mortality would result in less skillful and experienced hands 
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Summary and Conclusions 

1 A diagnostic technic is described for determining the presence of 
adhesions in the upper right quadrant of tlie abdomen 

2 This test IS simple, inexpensive and accuiate It is called “Tuning 
fork auscultation — a test for abdominal adhesions ” It requires only a 
stethoscope, a tuning fork, good hearing and adequate experience 

3 The author presents 85 cases in whicli tuning fork auscultation was 
compared with roentgen-ray evidence of upper right quadrant adhesions 
and was then proved correct or mcoriect by opeiating table inspection 

4 In this series of cases the test was found to be 90 per cent accurate, 
whereas roentgen-ray evidence was something less than 65 per cent accuiate 

5 The method of performance, as well as the errois in technic, aie 
fully described 
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ALLERGY TO INJECTABLE LIVER EXTRACTS; 
CLINICAL AND IMMUNOLOGICAL 
OBSERVATIONS * 

B)' Saimuel M Feinberg, M D , F A C P , Howard L Alt, M D , and 
Richard H Young, M D , F A C P , Chicago, Illinois 

The last two or three decades have witnessed tremendous and far-reach- 
ing advances in therapeutics, in many instances specific in character This 
has been particularly tiue in the case of highly potent injectable substances 
such as immune sera, hormones, vitamins, and such specific factors as the 
antianemic liver fraction With the older tj^es of materials allergic reac- 
tions such as asthma, urticaria or serum sickness were obtained and were 
not unexpected, since they contained a considerable quantity of the animal 
proteins which were regarded as an essential feature of the mechanism of the 
reaction Later, it was shown that even such a pure substance as crystalline 
insulin IS capable of producing allergic reactions, acting as an antigen ir- 
respective of the animal source 

It is our purpose here to call attention to the importance and significance 
of reactions to one type of injectable substance, i e , liver extract Since the 
introduction of parenteral liver therapy m 1932, 29 authentic instances of 
allergic reactions to liver injections have been reported Considering the 
number of persons who have received such injections the impression is 
created that these reactions are infiequent and unimportant In view of the 
fact that we have had the opportunity of observing and studying eight 
patients with definitely corroborated findings of liver allergy and that five of 
these have come from one clinic (the Hematology Clinic of Northwestern 
University Medical School), it is not unlikely that this problem is more 
common and widespread than tlie medical literature depicts The majority 
of the case reports do not give evidence of the necessary observations in 
order to ascertain the nature of this type of allergy, its course and its sig- 
nificance It is because of these considerations that we are prompted at 
this time to record the findings and studies on this group of individuals 

Case Reports 

Case 1 L H, a 65 jear old woman, ^^as seen in the Hematology Clinic in the 
autumn of 1937, where a diagnosis of pernicious anemia was made One c c ot 
Reticulogen (Lilly) was injected on October 23 and on November 13 On Decembei 
11, 1937, fifteen minutes following the third injection of Iner extract, she began 
to have itching of the palms of the hands and soles of tlie feet This was soon 
followed by cough, dyspnea and Mheezing Epinephrine Inpodermically caused a 
prompt subsidence of the attack The subsequent injection of liver extract induced a 

* Receded for publication February 5, 1942 

From the Division of Allergy and the Hcmatologj Clinic, Department of Xicdicinc, 
Northwestern University l^Icdical School 
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Similar reaction On Febiuary 16, 1938, she was given one-half cubic centimeter 
of Reticulogen mtiamuscularly, which was followed by a seveie attack of generalucd 
urticaria, edema of the eyes and lips, and dyspnea with blood-stained sputum 

On February 19, 1938, she was seen in tlie Allergy Clinic In addition to the 
aforementioned story she gave a history of urticaria and asthma of several years’ 
duration as well as a description of symptoms of alleigic rhinitis A son had hay 
fever To substantiate her chionic allergic complaints, routine cutaneous tests dis- 
closed several maiked reactions, particularly to cattle hair, hog haii and house dust 
Cutaneous tests were made with 10 commercial injectable liver extracts, with positive 
reactions to all but one By the intracutaneous method all antianemic liver prepara- 
tions reacted, the reactions being obtained in as high as 1 100,000 dilutions with some 
of the products Most of these hvei extracts weie obtained from livers of beef or 
hog origin A pieparation of liver extract obtained from the horse also gave a posi- 
tive leaction Because of the implication that we might be dealing with a special 
antigen lestding in a fraction of the livei which is common to all mammalian livers and 
because of the theoietical interest that is attached to the possibility of auto-antigens, 
it was thought advisable to investigate the reactivity of the antianemic fraction of 
human hvei Such a piepaiation was made and lesulted m absolutely negative 
leactions, wheieas exliacts made fiom beef and hog hvei by the same method gave 
positive leactions 

Tests made with the piessed juice of the pork and beef hvei oi with piotein 
fi actions in varying dilutions gave positive reactions, but required higher concen- 
trations to produce them Because of the possibility that the specific antigen might 
be due to parasites which infest the cow and the hog, tests were made with extracts 
of ascaris and tapewoim, with negative results One-tenth cc of the serum from 
this patient was injected intiacutaneously in seveial skin sites of a non-atopic in- 
dividual Subsequently these sites were tested with anti-pernicious anemia hvei 
fi actions and leactions weie obtained witli dilutions as high as 1 1,000 

For a time the patient was given hvei oially The lesponse being poor, it was 
thought advisable to attempt to immunize hei sufficiently to be able to resume pai enteral 
therapy This was begun in October 1939, and continued iriegularly until May 17, 
1941, when a dose of 0 8 c c of the 1 100 extract was reached Duimg the couise of 
these immunizing injections the patient had many maiked local reactions and seveial 
mild constitutional allergic reactions Two intensive couises of histaminase orally 
did not alter the titer of skin lesponse At the last testing (August 19, 1941) her skin 
tests showed leactions to practically as high dilutions as they did three and a half 
years before 

Case 2 A Q , a 52 year old woman, was seen in the Hematology Clinic m 
October 1938, wheie a diagnosis of peinicious anemia was made She had 14 in- 
jections of hvei extract (3 cc Lilly’s, lcc=2USP units), the first ones being 
given frequently and the later ones eveiy thiee weeks A few minutes following the 
fifteenth injection, on May 13, 1939, she had generalized urticaria and vomiting On 
July 15, 1939, she had a model ate reaction from one-fouith cubic centimeter of the 
extract 

She was seen in the Allergy Clinic on August 22, 1939 No histoiy of atopic 
disease iil the patient or m the family was elicited All the usual routine, cutaneous 
tests were negative Marked cutaneous and intracutaneous reactions weie obtained 
with several brands of injectable liver extracts m dilutions up to 1 1,000 No reac- 
tions were obtained with horse liver in concentration as high as 1 10 The human 
liver preparation gave a negative response Liver juice, liver protein fractions, muscle 
protein fractions, and protein fractions from kidney and stomach did not produce 
positive reactions The parasite extracts did not react Passive transfer disclosed the 
piesence of reagin, reactions being obtained with 1 10 dilution of liver extracts 
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On August 19, 1939, immunization was begun with Reticulogen and after several 
months a dose of 5 cc of the undiluted extract was reached This dose was con- 
tinued to August 24, 1940 During the process of immunization one systemic reac- 
tion occurred Tests repeated on December 16, 1939, still showed marked reactions 
Case 3 M T, a 68 year old man, was admitted to the Hematology Clinic on 
November 15, 1939 where a diagnosis of pernicious anemia was made He received 10 
injections of liver extract in a period of about four months, most of the treatments 
being administered at two week intervals His first injections were of Lilly’s con- 
centrated extract (lcc=lSUSP units) and the later injections were of Reticulo- 
gen (1 cc = 20 USP units) On May 18, 1940, a few minutes after his eleventli 
injection of liver extract, he complained of itching in the ears and palms of the hand 
and tightness m tlie chest He was seen in the Allergy Clime on May 28, where he 
gave an additional history of au'umnal hay fever of 20 years’ duration Of all the 
routine skin tests made ragweed pollens were the only positive reactors Several 
injectable liver extracts gave definite cutaneous reactions The horse liver extract 
also ga\e a positne response Protein fractions of beef and pork liver as well as 
protein fi actions of the muscle tissue of these animals failed to give reactions Tests 
made witli the injectable Iner extiacts nere still strongly positive six months later 
On January 14, 1941, one-half cc of an outdated Lederle liver extract (1 cc =15 
USP units) was administered A constitutional reaction resulted On January 18, 
1941, a leaction was precipitated b> 0 1 cc of the same extract The patient has not 
returned for observation since that time 

Case 4 P P , a 43 year old male, a prn ate patient, had been taking injections 
of Lederle’s liver extract (1 cc =15 USP units) at three week intervals for a 
period of 13 montlis for pernicious anemia The last injection resulted in a gen- 
eralized urticaria occurring within five minutes An inquiry into his past history 
disclosed the fact that he had had a siege of urticaria 10 yeais previously Tests were 
begun on December 12, 1939 All commercial liver extracts gav'e strong reactions 
This included preparations of beef, pork and horse origin The protein extracts of 
the beef and pork liver, as well as the protein extracts of the beef and pork muscle 
gave negative responses The extracts of ascaris and tapeworm did not react In 
spite of the skin reactions he was able to tolerate continued injections of a special beef 
liver extract (Lederle, lcc=l5USP units) 

Case 3 W H , a 46 year old male, was seen in the Hematology Clinic in Julv 
1940 where a diagnosis of pernicious anemia was made After a series of injections 
of Reticulogen consisting of daily small doses followed by three injections at intervals 
of three weeks, a reaction occurred on November 14, following an injection of 1 c c 
of the preparation The symptoms consisted of itching of the hands and tliighs, 
marked weakness and nausea He was seen in the Allergy Clinic on December 21 
There vv^as no personal or family history of atopy Positwe cutaneous and intra- 
cutaneous reactions were obtained with several commercial liver preparations, which 
included beef, pork and horse sources The pressed juices of pork and beef liver 
reacted slightly The proteins of pork and beef muscle gave no reactions Reagins 
were obtained from the serum but precipitras were not found 

Following an interval of six weeks after his last therapeutic injection of liver ex- 
tract, the treatments were continued without any constitutional effects 

Case 6 F E, a 47 year old man, developed an itching rash after several 
months of liver injecbons (v'arious preparations) for pernicious anemia There was 
no history of atopy Moderate positive cutaneous and intracutaneous reactions to sev - 
eral liver extracts were obtained Tests with liver and muscle proteins were negative 
This patient was able to continue with injections without further reaction 

Case 7 M S , a 20 3 '’ear old male, had been under observ ation in the Der- 
matology Clinic for a stubborn acne A fraction obtained from an anti-pemicious 
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anemia livei extract and from crude livei extract (designated A-1) and appaienlly 
containing no chemically demonstrable protein was given intramuscularly as a 
therapeutic procedure After one series of treatments six months elapsed before the 
second series was begun The first leaction occuried on the second injection of the 
second senes, and consisted of urticaria and faintness A similar leaction occuired 
on the third injection and following the fourth injection a seveie attack of asthma 
ensued Treatments were then discontinued and allergic studies were begun 

A history elicited the fact that the young man had had a perennial rhinitis foi 
several years and also had what was pi obably midsummer and fall hay fever Routine 
skin tests disclosed definite reactions to grass and ragweed pollens and to house dust 
Positive cutaneous and intracutaneous reactions weie obtained with numeious com- 
mercial preparations of liver extiacts as well as with the special fraction with which 
he was treated With some of the materials intracutaneous reactions were obtained 
witli dilutions as high as 1 1,000,000 Lesser reactions were obtained with tlie horse 
liver preparation The pressed liver luice and the protein fi actions gave reactions but 
in much lower concentration than with the non-protein fractions Muscle and other 
organ protein fi actions as well as the parasite extracts gave negative reactions 
Reagins were demonstrated with 1 1,000 dilution of some of the liver antigens 
Precipitms could not be demonstrated Tests have been repeated over a period of 
eight months, the last made (July 15, 1941) showed no appieciable diflference in the 
intensity of the skin reaction 

Case 8 J P , a 68 year old woman, was under the cai e of Dr Paul Shallen- 
bergei, for an anemia of undetermined nature She had been leceiving injections of 
liver extract (Reticulogen, 0 5 cc) at fiist weekly and then every 10 days About 
two minutes follo\\iiig the sixteenth injection theie ensued a reaction consisting of 
itching of the hands and feet, swelling 'of die tongue and tin oat and dyspnea, ap- 
parently without wheezing The patient was referred to us for alleigic tests whidi 
were made about tin ee weeks after the constitutional reaction Cutaneous tests showed 
decided sensitivity to several commercial brands of injectable liver extracts (beef, 
pork and horse) The beef liver extract and horse liver extiact leacted less than the 
hog liver prepaiation The protein-nch poik and beef liver juices, as well as the 
muscle preparations of these animals failed to react 

Analysis of Cases 

Relation to Atopy The question arises as to whethei there is a relation- 
ship between this type of induced allergy and the presence of atopy (asthma, 
hay fever, etc ) in the patient Harten and Walzer,^ in their thorough 
leview, find that in the total of 28 cases reported in the literature, seven 
were frankly atopic persons There is the possibility, of course, that some 
of the others may have also been atopic and that not every author has 
seriously inquired about the presence of atopy or has failed to record it 
In our series of eight cases, three had long established chronic atopic mani- 
festations, and another had some recurring urticaria It may not be entirely 
insignificant that these three frankly atopic persons have not been able to 
tolerate injections of full doses of liver extract even after long intervals 
or after prolonged periods of “desensitization ” 

Liver Injections Preceding Allergy In all instances the reactions fol- 
lowed injections which were previously tolerated without any difficulty The 
number of such injections pieceding the first allergic episode varied from 
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two to about 15 A study of the oiiginal case records would indicate that a 
long interval between injections (three weeks), oi a long peiiod between 
senes of injections favors the establishment of sensitization In none of 
these patients weie reactions initiated while they were receiving injections at 
intervals of one week or less 

Clinical Mamfcstations Asthmatic reactions occurred in about half of 
the patients Either itching and flushing of the skin or some form of urti- 
caria or angioneurotic edema was manifested m practically all patients 
Nausea, weakness and faintness were common complaints As a matter of 
fact, the different allergic manifestations occurred often at different times in 
the same individual when repeated reactions were produced There was a 
tendency for the lighter reactions to occur first and for the more severe 
manifestation to appeal on the repetition of the injections In the approxi- 
mate order of increasing severity these manifestations consisted of itching 
of the skin, particularly of the palms of the hands, or flushing of the face, 
nausea and slight faintness, generalized urticaria and angioneurotic edema, 
asthma, and generalized reactions Anaphylactic shock has been described 
by others 

Skm Tests ivifb Commercial Antianemic Live) Fiactions In tlie re- 
ports included in the review of Harten and Walzer, 11 patients had been 
tested intracutaneously, with positive reactions in nine In our series all 
patients gave tlie immediate whealing type of cutaneous (scratch) and intra- 
cutaneous reaction with the commercially prepared injectable liver extracts 
A fairly large series of persons with other allergy gave negative reactions to 
these extracts One patient who had a very mild constitutional reaction and 
who was able to continue with his liver injections failed to give positive 
scratch reactions but gave a fairly strong reaction to the 1 100 extracts 
intracutaneously His case is not included in this senes The volume of 
tlie intracutaneous injections never exceeded 0 02 c c Positive reactions 
intracutaneously were obtained m different patients in dilutions ranging 
from 1 100 to 1 1,000,000 In performing these tests a variety of com- 
mercial brands of liver extract was used and although positive reactions 
were obtained with essentially all of them there was some variation in the 
titer of the reaction In all instances both the beef and pork liver extracts 
gave positive tests The horse liver extract gave positive reactions in all 
cases tested but one, although tlie reactions to this preparation were usually 
weaker No delayed, or alarming immediate local or general effects such as 
have been described previously followed the tests, presumably because leij' 
strong concentrations were not used when weaker ones gai e definite 
reactions 

Skm Tests zvith Specially Prepaied Ertiacts A human liver extract 
was prepared in accordance witli a standard method for separating the anti- 
pernicious anemia’ principle This extract ga^e entirely negatnc reactions 
in two patients who were stronglj' sensitive to otlier In er extracts In order 
to ascertain whether we were dealing with an organ specificity \\e made tests 
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With other liver fractions The pioteins precipitated fiom the macerated 
liver, and prepared as protein antigens are usually prepared for routine 
allergic tests, gave negative reactions for the most part The same was true 
of the pressed liver juice, which, though extremely iich m proteins, gave 
little reaction on these patients When positive tests were obtained with 
these products they were evident only in comparatively high concentrations 
It was apparent that the preparations containing tremendous quantities of 
proteins had very small quantities, if any, of the antigen in question, whereas 
the preparations which failed to disclose any protein by chemical tests (some 
of the commercial liver extracts) had high concentrations of the antigen 
The only patient who was an exception to this observation was Case 1 who 
reacted to the protein fractions in fairly high dilution The nature of her 
allergy is further complicated by the fact that she gave strong reactions to 
cow and hog dander It may be that in her case several separate allergies 
are involved, some pieviously existing and the others induced 

In all instances protein extracts of the muscle (meat) of beef and hog 
gave negative reactions This is in conformity with previous i eports ^ 
Protein extracts of kidney and stomach were tested in three patients and 
the only positive reactions were obtained in Case 1 Fractions of these 
organs prepared according to the method employed in preparing the 
antianemic fraction of liver gave moderately positive tests in Case 1 and 
negative m Case 4 

In four patients tests were made with extracts of ascaris and tapeworm 
This was done because of the remote possibility that the curiously behaving 
liver antigen might originate from the infestation of some of the animals 
with these parasites Negative tests weie obtained in all 

Specific Antibodies Of the patients reviewed by Harten and Walzer, 
eight who had direct positive skin reactions were tested by the indirect 
method (passive transfer) also Of these, seven showed passively sensitiz- 
ing antibodies ®’ ’’’ ® In our series four patients were tested in this 
manner and all of them showed reagins specific for liver extract That is 
to be expected, since a true immediate type of allergic reaction always dis- 
plays passively transferable reagins if the titer of reactivity is sufficiently 
high The sera of two patients were tested for precipitins to liver extract 
but no appreciable titer was found in eitlier 

Clinical and Immunologic Course The clinical couise of tliese patients 
IS somewhat varied In four of these cases full theiapeutic doses of liver 
extract could not be administered without reaction, after an interval of 
several months to three and one-half years following the initial reaction 
In another (case 8) it is too early to say whether liver would be tolerated 
in the future, since the allergic reaction has occurred only recently How- 
ever, in view of the violent and serious nature of the reaction, such an 
eventuality remains in doubt The three remaining cases were able to 
resume liver injections without any interfering reactions The status of 
. these patients who have been able to continue with liver injections is of 
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interest Cases 5 and 6 had tlie mildest constitutional reactions and skin 
reactions of low degree Both were able to continue witli the standard 
liver extracts Case 4 was clianged to an extiact made from beef liver 
and he has been able to tolerate this material On his tests he had shown 
strong reactions to both pork and beef liver, the latter, however, being less 
in intensity It is possible that this difference was of sufficient degree to 
enable him to tolerate the special beef liver extract 

Table I 


Clinical Data 


Diagnosis 

Pre\ lous 
Allergy 

1 

Nature of Reaction 

Anti-Permcious Anemia 
Lt\ er Fractions Beef 
or Pork 

Results and Disposition 

1 L H 

Age 65 
Pernicious 
anemia 
Asthma 
Urticaria 

Asthma 

Urticaria 

Asthma and urti- 
caria Several re- 
peated reactions in 
process of “desensi- 
tizing ” 

Positive scratch and 
intracutaneous re- 
actions to all prod- 
ucts as high as 
1 100,000 First 
tests made 2/19/38 

Tests Still strongly 
positive 3 J j'ears after 
first tests Only par- 
tial desensitization ac- 
complished by re- 
peated injections 

2 A Q 

Age 52 
Pernicious 
anemia 

None 

Generalized urtica- 
ria and vomiting 
Repeated mild re- 
actions in process of 
“ desensitization " 

Positive scratch and 
intracutaneous re- 
actions to most 
products First 
tests made 7/15/39 

Desensitization con- 
tinued intermittentlv 
for one vear to August 
24, 1940 

3 M T 

Age 68 
Pernicious 
anemia 
Hav fever 

Hay fever 
for 20 
years 

Generalized itching 
and tightness in 
chest 

Positive scratch and 
intracutaneous re- 
actions to several 
products First 
tests made 6/15/40 

Tests repeated 12/28/ 
40 Still stronglv 
positive 

4 P P 

Age 43 
Pernicious 
anemia 

Urticaria 
10 or 12 
^ ears ago 

1 

Urticaria 

i 

Positive scratch and 
intracutaneous re- 
actions to several 
products First 
tests made 12/18/39 

Tolerating injections 
of beef liver extract 

5 W H 

Age 46 
Pernicious 
anemia 

None 

Urticaria, nausea 
and weakness 

1 

Positive scratch and 
intracutaneous re- 
actions to several 
products First 
tests made 12/14/40 

After discontinuing 
injections for si\ 
weeks, he w'as able to 
continue them with- 
out reactions 

6 F E 

Age 47 
Pernicious 
anemia 

None 

1 

1 

Itching rash 

Positive scratch and 
intracutaneous re- 
actions Tests 
made 7/6/40 

Continued w ith injec- 
tions without reac- 
tions 

7 M S 

Age 19 
Acne 

Hay fever 

1 

Hay fever 

Perennial 

rhinitis 

Urticaria and faint- 
ness on first two re- 
actions Asthma on 
third 

Positive scratch and 
intracutaneous re- 
actions as high as 

1 100,000 First 
test made 11/16/40 

Tests made 7/15/41 
show no reduction in 
sensitivitj 

8 J P 

Age 68 
Pernicious 
anemia 

None 

Itching of skin 
Angioneurotic 
edema and d) spnea 

Positive scratch re- 
actions to several 
products 

Injections discon- 
tinued 
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ALLERGY TO INJECTABLE LIVER EXTRACTS 

In four of these patients tests with liver extracts were made at various 
times and at the last testing they were found to be still strongly positive 
This was the situation in Case 1 after three and one-half years, m Case 2 
after 13 montlis, in Case 3 after six months and in Case 7 after eight months 
The course of the skm reactivity of the remainder of the patients is not 
Icnowm 

Discussion 

According to our experiences, allergy to liver extract is not as uncom- 
mon as is indicated from the relatively few cases reported m the literature 
During the tliree and one half year period from tlie beginning of 1938 to 
tlie middle of 1941, we have given parenteral liver theiapy to 48 patients 
with pernicious anemia in the clinic and in private practice Of this number, 
SIX patients ( 12 5 per cent) acquired sensitivity to the commercial liver 
extracts In view of the large number of persons, witli or without per- 
mcioifa anemia, who are receiving liver injections, it would seem that allergy 
to these preparations is a fairly common phenomenon 

It IS possible tliat the common usage of the long interval method allows 
more ready sensitization This would be in conformity with experimental 
work on hj'persensitiveness^in animals, with many observations on other 
types of induced allergy in man and with the histones of tlie patients de- 
scribed in this paper There is also the possibility that we may be dealing 
here with a special type of antigen which sensitizes rather readily Although 
we do not loiow the exact chemical nature of the antigen, it can be stated that 
in some way it is associated with antianemic principle 

The degree and seriousness of the allergic reactions vary widely In 
general, there can be obser\ed a definite relationship between these factors 
and die subsequent management of the patient Those with marked con- 
stitutional reactions and high degree of skin sensitivity are generally unable 
to tolerate liver injections, even after considerable intervals 

The question arises as to the course available when a distinct allergic 
systemic reaction has occurred Several solutions of the difficulty are 
possible As alieady noted, in some of the mild cases injections may be 
continued witli no ill effects In some instances this may be aided by a 
temporary discontinuance of the injections In one case tlie difficulty seems 
to have been solved by a change to a liver extract derived from beef * It 
IS also possible that in the more difficult cases a course of desensitizing in- 
jections may produce a sufficiently high level of tolerance It is quite defi- 
nite, however, that in a number of instances of liver allergy therapeutic doses 
cannot be tolerated at any time In such eventualities e must confine our- 
selves to tlie use of liver orally, whicli fortunately is usually n ell tolerated 
The observ'ations recorded in tins communication and some of the details 
omitted for the sake of simplicity open up a number of control ersial ini- 

* Beginning a few montlis ago Lederle's Concentrated Liicr Extract (1 cc =1S USP 
units) IS being prepared exclusnely from beef Iner 
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munologic questions We feel that this is not the place to discuss all of 
these aspects but several of the more fundamental deserve comment There 
can be no question that in this group of allergic reactions we are dealing 
with a special antigen which is not the ordinary species specific antigen The 
organ tissues other than the liver did not contain such an antigen (with the 
exception of one special case) The pressed liver juice, ridi in proteins, 
contained only a trace of this antigen The precipitated liver proteins con- 
tained practically none of this reacting substance It is quite apparent, 
then, that this antigen is neither the ordinary liver protein nor closely bound 
to it The antigen is not species specific, nor strictly organ specific, but it 
IS specific as a special organ fraction, bound up with the antianemic fi action 
A fraction of liver could be further isolated by precipitation of some of 
the commercial injectable liver preparation with acetone This precipitate, 
when subjected to chemical analysis by Professor Chester A Farmer,* 
showed no trace of protein discernible by the finest chemical tests and no 
evidence of the presence of carbohydrates, but it did contain 10 per cent of 
nitrogen, probably mostly m the form of ammo acids It is of interest to 
note that this protein-free (chemically) substance was able to give specific 
intracutaneous reactions in dilutions as high as 1 1,000,000 Some of the 
commercial liver extracts also failed to show proteins by chemical tests 
This suggests another interesting point of departure m the concept of the 
nature of antigen and in the mechanism of allergy Immunologically 
specific immediate whealmg reactions are elicited mainly by protein antigens 
In recent years some specific carbohydrate fractions have also been shown 
to possess this property Drugs and simple chemicals can cause typical 
and violent constitutional reactions of the atopic variety (asthma, hay fever, 
etc ) but as a class they are known to be devoid of skin leactmg properties 
In tliese liver fractions, however, we seem to have an antigen which is es- 
sentially free of protein, is capable of producing violent atopic manifesta- 
tions, and readily produces immediate cutaneous reactions This would 
suggest the need for more extensive study of antigens from the point of 
view of other concepts than the orthodox protein tlieory 

The criticism may be presented that our experiences do not necessarily 
demonstrate a special organ specificity, but that the process of extraction of 
the antianemic principle may constitute a better method of purifying or con- 
centrating the usual species or organ antigen The following brief reports 
are an answer to such possible criticism 

M H, a 19 year old girl, was seen with the complaint of asthma of four yeais 
duration Among other reactions there were definite cutaneous responses to tlie 
proteins of beef and pork (muscle) and horse serum The pressed juice of beef 
and pork muscle, as well as the juice of the livers of these animals, reacted intra- 
cutaneously in dilutions of about 1 100,000 Several of the brands of liver extract 
employed for pernicious anemia gave reactions from weakly positive to definitely 
negative An anti-permcious anemia fraction obtained from horse liver gave a nega- 

* Chairman of the Department of Chemistry 
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ve tfest It IS dear, then, that here we are dealing with a totally different type of 
lergj', one having to do witli species speaficity, confined to no particular organ 
musde, liver or serum), apparently residing in the protein fraction, and being 
3sent or present only in traces in the antianemic liver fraction 

Mrs N F , a 47 year old housewife, consulted us because of an allergic rhinitis 
id asthma of about 20 years’ duration In addition to other more significant skin 
•actions she showed positive cutaneous tests to beef and lamb The unpurified ex- 
act of beef liver gave strongly positive reactions whereas the pork liver failed to 
iact The anti-pemicious anemia fractions gave questionable reactions As in the 
receding instance here we are apparently dealing with a species specificity rather 
lan an organ fraction specificity 

Further experiments suggest tliemselves for the more complete clanfica- 
on of this type of allergy Liver fractions from widely divergent animal 
ources, sucli as cliicken and fish should be tested The antigenic effect of 
be antianemic fraction in the laboratory animal deserves investigation The 
etermination of the exact chemical nature of this antigen in anti-pernicious 
nemia extracts may point the way to a better understanding of the charac- 
eristics of antigens in general And finally, the preparation of other frac- 
lons from animal and vegetable sources by methods employed in the prepara- 
lon of this liver antigen may prove to be a generally useful method of 
solation of antigens Some of these suggested experiments are under way, 
but their discussion here is at present unwarranted 

Summary 

Allergic reactions to injections of liver extract are reported m a series of 
eight cases, six of whom were receiving the material for pernicious anemia, 
one for anemia of undetermined nature and one for acne It is suggested 
that this type of induced allergy is not uncommon Cutaneous and intra- 
cutaneous tests with various fractions of hvei and otlier organs of several 
species of animals indicate that tins type of allergy has neither a species 
specificity, nor an organ specificity involving the usual protein antigen The 
specificity appears to be limited to a special fraction of an organ (liver) not 
bound with the ordinary protein fractions but associated with the antianemic 
fraction In addition to the practical importance of the occurrence and the 
management of this type of untoward result of liver therapy, attention is 
called to the potential immunologic significance of the demonstration of an 
antigen residing in a fraction of an organ tissue Attention is called further 
to the possible significance of the demonstration of a highly potent antigen 
containing no protein and yet exciting skin reactions 
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CARDIAC PROBLEMS IN WAR TIME*^ 

By Paul D White, F A C P , Boston, Massachusetts 

I SHALL not discuss the cardiac problems in war time wliidi are also those 
in times of peace and which include the vast bulk of all the problems that 
both civilian and military doctors have to face, such as the diagnosis of 
coronary and rheumatic heart disease, the treatment of angina pectoris and 
m)-ocardial failure, acute pericarditis, and airhythmias I shall plunge at 
once into the specific problems bearing on the heart in this year 1942 

Fust, a brief word about tlie cardiologist himself His role is not a 
simple one If a civilian, he is o\ erburdened with the cardiac responsibilities 
of the folks at honje, young and old, in caring for their acute and clironic 
illnesses and m helping to weed out fiom among the candidates for Navy 
and Army tliose whose hearts are unfit and to pass for military service those 
under suspicion, whose hearts are really fit If a military man, he has left 
his hearts behind him Theoretically, and practically too, most cardiologists 
who have donned tlie uniform have little of their specialty to perform, in the 
recognition and care of an infrequent cardiac patient who develops de novo or 
who has slipped through the examiners into service Many of my cardi- 
ological friends in Army or Navy, though often busy, only in rare instances 
are busy with heart patients They direct general medical services m camp 
or station hospitals or run infectious disease wards or even help the surgeons 
or the experts in other fields such as venereal disease This is, as it should 
be, for awhile at least, a broadening influence for them and useful for Uncle 
Sam On the other hand, tliose of us still in civilian clothes are working 
very hard trjnng to keep up with the acute and chronic problems of the 
caidiac jitieiits at home We are envious of our fellows who are likely 
to sleep well most nights and yet at the same time pleased that we can con- 
tinue to practice what we have been trained to do, even though it is under 
pressure However, it looks, hopefully now, as if in not too long a time 
there will be relief for both groups, at tlie end of the war Perhaps some 
cardiologists will come bade with new interests to other fields of labor, but the 
cardiovascular problems still beckon and presage the need of extensive tillage 
in tlie future 

The second pioblem which I would present largely concerns those of us 
who remain at home Able but aging men, and women too for that matter, 
have been called back from leisurely retirement to the strenuous days of 
business, piofessional, or militarj’^ duties Some of them are working much 
harder than they had ever worked before when tlie}*^ were many years 
younger And some of them have hearts and arteries that are not capable 

* Pieseiited before tlie Midwest Regional Meeting of tlie American College of Phjrsi* 
Clans, Chicago, No\ ember 21, 1942, and before tlie Annual Meeting of the New York Heart 
Association, Academy of ^ledicine, New York, January 21, 1943 
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of this strain, crippled by newly acquired or aggravated angina pectoris or 
by dilatation and failure of a previously overburdened heart in the case of 
hypertension or valvular disease. This has happened to a number of my own 
patients, despite attempts to avert trouble. It is in many cases a true hazard 
of war but in other cases it is more or less preventable. Both for the sake of 
the community and the nation, and for the individuals themselves we must 
try as best we can to protect them against unnecessary overstrain — we can 
help plan their programs. Some of them, however, will succumb no matter 
what we do ; they are the unsung heroes and martyrs of the war. 

I shall now pose four questions which concern both those of us who 
examine the registrants for the Army and those of you who have to do with 
them after they have been admitted as- soldiers. They concern pulse rate, 
blood pressure, murmurs, and that condition of ill health called neurocircu- 
latory asthenia. They remain as problems inadequately answered, but the 
airing of the problems and the expression of our personal opinions are as- 
suredly worthwhile. So far as I am concerned today I speak as an indi- 
vidual and in no way officially. 

The pulse rate is still a stumbling bloclc. -What is. the range of the nor- 
mal, which may be acceptable for military service? There are a number of 
ideas about this. For example, at present Mobilization Regulations 1 to 9 
state that a truly persistent heart rate of 100 or over should be considered a 
cause for rejection. Some examiners follow this recommendation quite 
literally. On the other hand, some believe that a heart rate of 120 at the 
time of examination even on repeated examination, is quite all right. Lewis 
states that “emotion raises the pulse very easily, a persistent rate of 120 or 
even 140 during a single and brief examination has little significance.” Fie 
also refers to drugs occasional^ used to raise the rate, cordite and thyroid. 
It may not be possible to reexamine some of these men at leisure or at least 
adequately, and so a good many have probably been rejected for an unim- 
portant tachycardia. Much less has been said about bradycardia, as slow 
rates are much more readily acceptable. For example, U. S. A. MR 1 to 9 
state that a pulse rate of 50 or under is acceptable provided it is proved 
to be the natural pulse rate of the individual, and yet heart rates around 40 
per minute have been seriously questioned. 

I would like to give my own experience with normal heart rates, first as to 
tachycardia. Some years ago I counted the pulse rate of six possible win- 
ners of the Ashland to Boston Marathon run at the starting line im- 
mediately before the race began and at the finish line immediately after they 
had completed the 25 mile distance. Their pulse rates before and after 
were respectively as follows: 64 before and 136 after, 86 and 120, 60 and 
140, 62 and 108, 80 and SO, and last but not least 118 and 110. The last 
man whose pulse rate was the fastest by a considerable margin at the starting 
line was the easy and comfortable winner of the race in close to record time 
and his heart rate actually came down during that gruelling test. That 
c.xpericnce taught me a lot, as did the observation of a fall in heart rate of a 
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nervous but husky Marine candidate in my own quiet office in the course of 
an hour from 130 to 65 per minute, proved by electrocardiogram. 

Recently I have had the opposite or slow heart rate range brought to my 
attention. Some of you ma}'’ have noticed a letter on the extreme brady- 
cardia of distance runners in the Journal of the American Medical Association 
of a few weeks ago. Three perfectly normal champions of long distance 
running, a miler, a two niiler and a Marathoner, and an aviator had proved 
basal heart rates of 37, 38, 35, and 38 per minute respectively. Doubtless 
there are more that I haven’t heard about, and pulse rates in the forties 
are common among athletes. Only the other day a professional man aged 62 
came into ni}' office for a check-up after an excellent recovery from a myo- 
cardial infarction. His heart rate was 43. I thought that perhaps this slow 
rate might have resulted from the coronary heart disease, but I also thought 
to ask him if by chance he had ever done any distance running in his youth 
and he answered “yes,” that he had been captain of the Yale cross country 
team over 40 years before and had always had .a slow pulse. 

Thus my own conviction from simple clinical observation during the last 
25 years is that the normal pulse rate, at rest or relative rest, even in out- 
standing athletes, has a tremendous range, actually from 35 to 118 per 
minute. 

Next, the question as to blood pressure is harder. Opinions differ as to 
tlie upper range, particularly of the systolic level in a young man. MR 1 to 9, 
although setting a limit, allows freedom of interpretation and judgment about 
that limit; thus a cause for rejection is a “persistent blood pressure at rest 
above 150 mm. systolic or above 90 diastolic, unless in tlie opinion of the 
medical examiner the increased blood pressure is due to psychic reaction and 
not secondary' to renal or other systemic disease.” This question of the 
blood pressure remains for the day our most difficult cardiovascular problem, 
strictly as such, neurocirculatory asthenia only secondarily being a problem, 
though a hard one, for the cardiologist. 

How high may the blood pressure normally'^ rise on excitement, at physical 
rest, and not represent a threat for the future? No one has adequately 
answered that question as y^et. One can certainly be more liberal with the 
sy'stolic level. Lewis, for example, has been veiy much so. He wrote in 
1940 that “single readings of systolic blood pressure up to 180 mm. Hg in 
soldiers who are out of bed are not of much value in diagnosing essential 
hypertension,” that “readings of 230 and over are much more significant,” 
tliat “readings as high as 180 are not infrequent in ‘effort symdrome’ cases, 
effort or excitement carrying readings to high points in tliese,” and that 
“essential hy'pertension should not be diagnosed unless successive readings 
such as 180 to 200 have been recorded in tlie subject lying at ease and com- 
pletely rested; preferably it should not be made until such readings have 
been taken with the subject in bed.” But undoubtedly’^ we should be much 
more concerned with the diastolic level. 

Among the hy’perreactors to excitement, to effort, to cold, and to drugs are 
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probably most of the hypertensives of the future. We must go beyond 
Lewis’ attempt to diagnose clear cut essential hypertension at the time of the 
examination and try to weed out the cases which, sooner or later will develop 
the condition, in 5, 10, 15, or 20 years and in a few rapidly developing cases 
even in a year or two, unless the pressure for manpower is excessive, and it 
has not yet reached that point. Why should we try to be so careful? In 
the first place because some of these hyperreactors come to grief rapidly, 
secondly because the strain of military service may in some cases accelerate 
or precipitate the process, and, last though perhaps not least, as the Veterans’ 
Bureau constantly is reminding us, we taxpayers will be penalized in years to 
come to pay for the disability of men whose hypertension may have de- 
veloped in service or can in any way be service connected. However, in the 
present state of governmental development here or elsewhere this last 
argument may not for the moment be so much a medical as a political 
problem, unless a radical change takes place from the medicopolitical status 
of the veterans after the first World War. Despite this gloomy foreboding 
concerning the probability of decision as to service connection of the dim 
and distant hypertension in veterans of the present war, we can and should do 
something about the problem, and not shut our eyes to it as too difficult. We 
can at least make studies which will be helpful for the future, even for future 
wars or at least for the future employment of the international military 
forces that will be needed to police the world for a generation or more to 
come. 

It would, of course, be convenient to shut our eyes to the problem by 
omitting the taking of blood pressures altogether in the registrants inasmuch 
as not many true established hypertensives among these young men would 
thereby be admitted to service. We need this very information, however, 
in projected studies which cannot be supplied by statistics from insurance or 
college or other groups despite the valuable hints from those sources. One 
study about to begin which we hope will bear fruit is to review the annual 
blood pressure and health records of our own military officers dating back to 
the days of the earliest routine blood pressure measurements. We hope that 
we may secure useful information about the future of men who start off with 
so-called high normal pressures in contrast to that of those who begin with 
low normal pressures. 

Not only are we concerned with the health record of the men we admit 
to the Army and Navy but we arc concerned with their efficiency record too. 
The efficiency of an army is more important in the final analysis than our 
ideas about its health, though of course, as a rule the two apparently go hand 
m hand. However, it has been suggested that men with high normal or even 
slightly elevated blood pressures are stronger and more alert and have more 
endurance, on the average, than those with low normal or slightly depressed 
blood pre.^.^ures, say laO to 160 systolic and 90 to 95 diastolic in comparison 
to 100 systolic and 65 diastolic. This may be so and perhaps the related 
question that has been asked is appropriate, namely “Do we want a long-lived 
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army or an efficient one?” But it is not so simple as all that, nor do we have 
the facts as yet. 

Figures already gathered do indicate that among tlie youthful hyper- 
reactors will be the hypertensives of tomorrow, but we don’t know what 
percentage or which ones. One college follow-up showed only a minority 
still in the higher range ten or more years later, and we lack adequate mili- 
tary follow-up. Hence the proposed study. 

Meanwhile what is the sensible thing to do about the blood pressure? 
I expect it is to follow the middle of the road. During 1940 and 1941 too 
many registrants were doubtless turned down all over the country for so- 
called hypertension. The interpretation of the figures was too literal and 
brusque, and I expect that we can salvage quite a few of those rejectees. Re- 
cently, on the other hand, with the letting down of the bars all around, it is 
probable that hypertensives, present and future, are slipping in too freely. I 
understand that we are not in such dire need of manpower as to admit these 
men as yet. We can still be choosy, especially with the older registrants, from 
36 to 45, who constitute the greatest hazard and who illustrate perhaps what 
the status of the veterans now 20 to 30 years old will be in 1957. I was told 
recently that whereas 7 out of 10 registrants aged 20 to 28 are passed as 
physically fit, only 3 out of 20 of those aged 36 to 45 are so qualified. This 
important fact speaks for itself. 

Shall we continue to use the figures for blood pressure in MR 1 to 9 of 
acceptable upper levels of 150 mm. systolic and 90 diastolic at rest or shall 
we raise them? It is my personal opinion that if we do raise them at all it 
shouldn’t be by mucli. Perhaps under the excitement of the examination 160 
might be acceptable as the upper limit of the systolic pressure, but I wouldn’t 
raise the diastolic level much if any. I am dubious about even a 5 millimeter 
raise, that is, to 95. For the time being, with these remarks about the rules 
and our ignorance in general and in particular, the common sense of the 
examiners must be largely relied upon and that’s about all I can tell you of my 
thoughts concerning this important subject of the range of normal blood 
pressure.* 

The next problem that I shall speak of is that of heart murmurs among 
tlie candidates for Army and Navy. In 1940 and 1941 too many perfectly 
fit young men were being turned down because of the finding of incon- 
sequential physiological murmurs, whereas relatively few cases of actual heart 
disease were slipping through when the finding of certain murmurs should 
have held them up. In recent months, however, the tide has turned, with 
the letting down of the bars, and men with real cardiac diseases are unfor- 
tunately being admitted in too large a number. Shortly after the A.E.F. 
reached northern Ireland, a medical friend of mine in one of the larger 
hospitals there wrote me about tlie dull but encouraging dearth of any cases 
of cardiovascular disease arriving in his wards; it was a rare and exciting 

* It is quite probable tliat increase in blood pressure due to nervousness associated with 
increase in pulse rate is less important than increase in blood pressure with a slow pulse rate. 
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occasion when a congenital or rheumatic heart lesion came to light, usually 
mild and not too readily diagnosed. But only the other day when I visited 
a camp hospital the medical officers had lined up for me to see a group of men 
with very obvious valvular heart disease, who should never have been ad- 
mitted at all, but who were passed recently, either because the examiner was 
deaf or tired or nonchalant about them. One of them was passed inten- 
tionally because his murmur was only a systolic one, a hangover from the 
casual disregard of murmurs that held for awhile during and shortly after 
the last World War, in part because of Mackenzie’s needed reassurance about 
' murmurs during the pressing demand for manpower for the British Army. 
That man’s murmur, however, was a loud one at the apex, the heart was 
definitely though not greatly enlarged, and there was a perfectly clear history 
of rheumatic fever. It was really ridiculous to enroll him, simply on the. 
basis of the timing of the murmur. Of course he was not in failure and his 
functional state was good, but there are two important reasons, nevertlieless, 
why such cases should all be rejected, for combat service at least. In the 
first place, there is present structural heart disease involving heart valves and 
heart muscle which under the strain of war can develop arrhythmia, dilatation 
and failure, or even subacute bacterial endocarditis, no matter how fit the 
person seems to be at the moment. And secondly, there is the veiy definite 
hazard of recurrent rheumatic fever in these cases after exposure to infection 
with the hemolytic streptococcus, a far greater hazard than in those who have 
not previously had rheumatic fever or if they have had it, at least have not 
had permanent valvular deformity or cardiac enlargement resulting. Rheu- 
matic fever, even in epidemics, can develop in the Army and Navy, but it will 
not be much of a problem if we weed out tliese obvious rheumatic cases at the 
source. I believe also, by the way, that if acute rheumatic fever does de- 
velop in service in a man without previous heart damage and is brief and 
leaves no residual effect on the heart it need not in every case necessarily be a 
cause for discharge from service. 

What murmurs, then, are acceptable and what are rejectable? Let us 
take the latter first. All diastolic murmurs are abnormal and so are all loud 
or moderate persistent systolic murmurs at the cardiac apex, aortic valve area, 
and at the left of the lower sternal border. So too are very loud or even 
loud pulmonary valve systolic murmurs if persistent in all body positions and 
phases of respiration. Acceptable, that is, physiological murmurs are in the 
main pulmonary' in location and systolic in time. They vary' with both body 
position and respiratory phase, being loudest in the supine position and in full 
expiration, and becoming faint or disappearing in the upright position or 
at full inspiration. Other murmurs that may be passed as normal arc those 
produced in the lungs by the heart beat itself, that is, the sound of currents 
of air and not of blood, and secondly, trivial or at most slight systolic mur- 
murs at apex, aortic area, or over the lower sternum which tend to disappear 
like the louder pulmonary' systolic murmurs witii changing body position or 
respiratory phase. But it is important to remember that, at least in adults 
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who are not ill with anemia or acute infections, apical and aortic systolic mur- 
murs are usually indicative of pathological conditions in heart or aorta. 

Finally, I would say a few words about neuro circulatory asthenia even 
though it has been moved in the Army and Selective Service listings from 
under tlie cardiovascular heading to that of neuropsychiatry where it may not 
reall)’- belong either. It can be made to fit everywhere for it is evidently a 
condition that can follow or attend all sorts of diseases. It is, I believe, best 
defined as I gave it in a recent leaflet of the American Heart Association, one 
of their so-called Modern Concepts of Cardiovascular Disease (the August 
number) : "Neurocirculatory asthenia is a condition of ill health characterized 
by a group of S3miptoms consisting of dyspnea (often with sighing respiration 
also), palpitation, precordial pain (more often an ache), exhaustion, dizziness, 
nervousness, and sometimes tremor, sweating, headache, and syncope, ag- 
gravated b}^ effort or excitement, and attending or following infection or 
physical or nervous strain, especially in ‘hypersensitive’ individuals, who in 
extreme cases may show the condition more or less constantly with little or 
no provocation.” In other words it is not a specific disease itself as far as 
we know, although it may in some cases seem to stand more or less alone. 
Its pathogenesis is unknown. As good a suggestion as any is that it is a 
disorder of the vegetative nervous sj'stem precipitated by a variety of factors 
which in peace time or in training camps in war time are predominantly the 
anxiety, psychoneurosis and infectious disease, but which in the stress and 
strain of combat can include physical and nervous exhaustion, then being 
rather a fatigue syndrome. Naturally, therefore, both in peace and in war 
the psychoneurotic looms largest among the subjects with the condition and 
the sjTidrome has therefore sometimes been labelled as ‘‘anxiety neurosis.” 
I believe, however, that it is best to consider it rather as a result or accompani- 
ment of an anxiety neurosis, since I have seen patients neurotically anxious 
about their hearts without these characteristic symptoms and I have seen 
other patients with these symptoms who had never been nor were at the time, 
so far as I could tell, afflicted with any pS3Hioneurosis. Yet despite its 
varied etiological background neurocirculator3^ asthenia is a condition of ill 
health that exists and as yet in my opinion cannot be designated by any better 
term. Undoubted^ it has been labeled as but a part of its exciting factor 
in the major it3’^‘ of cases when it is relatively mild and its exciting • factor 
prominent, as in the case of some acute infectious disease, fatigue state, or 
pS3'’choneurosis. But sometimes the exciting factor is not so evident or the 
S3mdrome itself is of considerable degree, and then it stands as the main 
diagnosis. Hence it has not loomed large among the causes for rejection 
from the armed services even though it is a common and sometimes marked 
finding in man3’' of the cases turned down, and rightly so, for a psycho- 
neurosis. 

Among the men whom Drs. Cobb, Gra3'biel, Cohen, Chapman, and I have 
alread3^ seen and studied in army hospitals with the label neurocircuIator3’ 
asthenia, a ps3'-choneurotic state, chiefl3'’ an anxiety neurosis, stands pre- 
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eminent and was present in almost every case, and nearly always was quite 
marked before enlistment. These men are obviously constitutionally inferior 
and should never have been admitted to the Army. I really doubt whether we 
are justified in passing any at all who have the condition under the lesser 
strains of peace time despite the recommendation in MR 1 to 9 that we may 
accept registrants with neurocirculatory asthenia if it is very mild in degree. 
We did recently add the “very,” but it is more and more my belief that if 
the condition can be recognized at all in peace time and is not provoked by 
some correctible factor, the registrant should be rejected, for these cases 
become awful headaches for the doctors in service. One should not admit 
them with the idea that training will help them to outgrow their state of ill 
health. 

It’s another matter when neurocirculatory asthenia appears for the first 
time after enlistment. The more severe the strain needed to bring out the 
condition, the less need be our concern about it. Rest for a few days or a 
few weeks should relieve the s)mrptoms and an attempt should be made to 
avoid soon subjecting that person again, to such a severe strain. But when 
preliminary or only moderate drilling induces neurocirculatory asthenia and 
a careful training program does not quickly alleviate it, either the soldier 
should be discharged if his limitations are great or given less strenuous or 
more suitable tasks (if possible) if his limitations are only slight to moderate. 
We should be able to exclude enough of these men at the source so that we 
shall not be in the predicament that faced the British after tlie last war when 
they were saddled with 44,000 cases of “effort syndrome” who became pen- 
sioners, or that faced DaCosta who wrote as follows: “The treatment is 
never a short one; and the question arises, would it not be better for the gov- 
ernment at once to discharge these heart cases ? I think not. The very worst 
ones, those which after some months of treatment show no decided improve- 
ment, had better be discharged ; so had those which happen in the very young, 
or in soldiers in whom some decided complicating ailment exists, which is 
likely to prevent the cardiac malady from entirely leaving ; though even some 
of these can be kept as fit for guard duty, for service in hospitals, or in con- 
valescent camps. But all other cases should be kept for treatment ; and then 
either, if fit, sent back to their regiments, or passed into such organizations 
as the A^eteran Reserve battalions during the late war,* which were intended 
to do provost duty, to serve in fortified places, in fact, to do everything except 
active service in the field. And from these organizations again, should the 
war prove a protracted one, the cases that have thoroughly recovered may be 
sent to rejoin their former regiments. To act otherwise, to discharge the 
large number of cases of functional disorder of the heart, whicli must exist 
in every army during war, would, I believe, deplete it as much as an engage- 
ment, and have on many a soldier, seeing the ease with which a discharge 
can be obtained, a demoralizing effect. As for the time required before the 
disposition of a case is made, this depends much on judgment in individual 

* Otir Civil War. 
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instances, and while, until I understood the malady, I retained a number of 
patients a long period in the hospital, later in the war a short time sufficed to 
make a proper disposition of them.” 

To avoid DaCosta’s dilemma and that which faced the British Army, and 
ourselves too for that matter, during the first World War, we' must attempt to 
weed out of the registrants those individuals who are obviously afflicted with 
the condition in peacetime. Even if we are able to do that we shall still 
have enough cases among the soldiers of tougher fiber when the fighting 
gets rough enough, but we should expect to avoid the great majority of the 
military neurocirculatory astlienic cripples of former days. Since in peace- 
time the cliaracteristic neurocirculatory asthenia patient is a psychoneurotic 
with an anxiety neurosis, it is to the psychiatric part of the induction ex- 
amination tliat we should natural^ turn for help. I believe tliat such ex- 
amination has already borne rich fruit for we find that relatively few very 
definite cases of neurocirculatory asthenia actually have been hospitalized 
through tlie U. S. A. as yet. Let us hope that this may be the answer, and, if 
it is, stress still more tlie importance of the psychiatrist with his feet on tlie 
ground, in any examining group. 

Exercise tests such as Lewis suggests may be useful too, but they are 
open to a number of objections: first, the difficulty of giving each man an 
appropriate exercise for his degree of physical training; second, the uncer- 
tainty of tlie results on occasion, as, for instance when the registrant has 
caroused the night before celebrating his departure for the Army or for other 
reason; and third, tliough less important, because of the extra trouble that 
sucli a test entails. Certainly, when one is in doubt, however, recourse should 
be had to some simple exercise such as stair climbing, or the chair mounting 
or two-step test. 

My time is up, but I hope that I may have helped to clarify in your minds 
our chief cardiac problems in war time in this year 1942 even if I have been 
unable to give you all the answers. 



MYXEDEMA HEART: A PATHOLOGICAL AND 
THERAPEUTIC STUDY* 

By John S. La Due, M.D., New OrleanSj Louisiana 

This report' presents the autopsy findings in a patient dying of heart 
failure due to myxedema and points out the similarity of her myocardial 
lesions to those found in the beriberi heart. The case history of another 
patient with myxedema heart treated with thiamin and vitamin B complex 
and then with thyroid extract is reviewed. 

The clinical syndrome of heart failure sometimes associated with hypo- 
thyroidism (myxedema heart) was first described by Zondek ^ in 1918. It 
was later recognized in this country by Fahr ^‘and has since been discussed by 
many investigators.® Hallock “ showed that the cardiac output of the myx- 
edema heart was low and that it was increased by the administration of 
thyroid extract. Descriptions of the pathological changes in the heart muscle 
are few and controversial. 

Schultz ® described the patliological findings in a 12 year old girl with 
congenital athyrosis who died from myxedema heart failure. The heart was 
generally dilated, the muscle pale, and a normal amount of pericardial fluid 
was present. The cardiac muscle cells were filled with hydropic vacuoles and 
there were fragmentatibn and branching of individual fibers with loss of 
striations. These vacuoles did not stain for fat or mucus. Mucus was 
found in the wall of the aorta and in the perineurium of some of the nerves. 

Behr and Mulder ® published an autopsy report of a patient with myx- 
edema heart with severe congestive failure who died after five days of in- 
tensive thyroid therapy. The heart was generally dilated, weighing 335 
grams, the muscle pale with rather extensive fibrosis and narrowing of the 
coronary arteries. Histologically, besides the fibrosis, the muscle cells stained 
irregularly. Many fibers were swollen, their nuclei pyknotic and the striations 
absent. In many cells the sarcoplasm was replaced by hydropic vacuoles. 
These changes were most pronounced in sections taken from the subendo- 
cardium, although they were found diffusely. The vacuoles failed to stain 
for fat, mucus or glycogen. Webster and Cooke " noted similar involvement 
in the myocardium of rabbits 185 days after complete removal of thyroid 
tissue. Brooks and Larkin ® were unable to detect such changes 40 days 
after thyroidectomy. 

Elsewhere in the literature® reports arc inconclusive because autopsies 
were performed long after thyroid therapy was begun or because microscopic 
studies were not made and unusual myocardial inyolvement was hence not 
noted. 

♦Received for publication April 22, 1941. , tt • , , , tt • 
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Lufkin has briefly reported the pathological findings in a woman dying 
of hypotliyroidism associated with severe heart failure. A more complete 
review of the clinical and pathological picture exhibited by this patient is 
herewith presented witli his consent. 

Case Report 

The patient, a 52 year old housewife who entered tlie Minneapolis General Hos- 
pital on November 29, 1936, had had intermittent d}'^spnea, orthopnea and edema of 
tlie lower extremities for two years, with increasing distress since June, 1936. An 
informant stated tliat since 1929 the patient manifested increasing weakness and 
fatigue and had come to do her household work with maddening slowness. Relatives 


Fig. 1. Electrocardiogram takeii six hours before death sliowing an e.xtrcmeb’ low 
potential, at its highest onl}" 0.2 millivolts. T, is isoelectric, T. and T, are negative. These 
changes are consistent with myxedema heart 
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said that a marked slowing of her mental processes, together with extensive loss of 
memory, dated from 1933. About a year later .other /Changes were noted. She 
complained bitterly of chilliness, her voice grew increasingly hoarse, and despite loss 
of appetite she gained weight. Weakness progressed markedly, her complexion became 
pale and she sat about apathetically, refusing to move uhless it was absolutely necessary. 
Various physicians treated her for heart failure, kidney trouble and anemia. Liver 
extract and digitalis were taken without improvemer(t. Physical examination reveailed 
a moderately obese patient who was unable to ans\\^er questions. She was markedly 
cyanotic, propped up in bed and gasping for breath. / Her hair was coarse and her eye- 
brows scanty ; the face and eyelids were swollen and the lid slits narrowed. The skin 
was dry, thick and pale yellow in color. The neck- veins were distended, but the thyroid 
was not palpable. There was dullness over botli lung bases and crepitant rales were 
heard. The heart seemed enlarged to percussion, tlie rhythm was regular, the tones 
were faint, and no murmurs were heard. The blood pressure was 115 mm. Hg systolic 
and 70 mm. diastolic. The abdomen was obese, with shifting dullness in both flanks, 
and the liver was felt 10 cm. below the costal margin in the right midclavicular line. 
There was massive pitting edema of both lower extremities. The clinical diagnosis was 
hypothyroidism with myxedema heart in congestive failure. 

The hemoglobin was 47 per cent, the specific gravity of the urine 1.018 with a faint 
trace of albumin and 6 to 8 white blood cells per high power field. The electrocardio- 
gram (see figure 1) showed an extremely low potential, at its highest only 0.2 millivolts. 
Ti was isoelectric, T: and Ta were negative. 

The patient lived just seven hours, apparently dying of congestive heart failure. 
Autopsy was performed nine hours after death. 

The body was that of a well developed, obese woman weighing approximately 
200 pounds. Rigor and hypostasis were present. There was massive edema of the 
legs, thighs and back, less marked over the dorsal surface of the hands and over 
the eyelids. The hair was thin, coarse and dry and the skin slightly yellowed. 

About 1000 c.c. of straw colored fluid filled the peritoneal cavity; approximately 
800 c.c. of amber fluid were found in the right pleural cavity and 400 c.c. in the left. 
The pericardial sac contained 30 c.c. of clear, watery fluid. 

The heart was globular, weighed 400 grams, and measured 14.5 cm. at its greatest 
transverse diameter (figure 2). Both auricles and ventricles were dilated and tlieir 
myocardial surfaces smooth and glistening. The valves showed no pathological 
changes. The left ventricle was moderately hypertrophied and dilated, the right 
slightly thicker than normal but greatly dilated. The heart muscle was pale red 
throughout and possibly a little soft, but no fibrosis or other focal lesions could be 
found when the muscle was sectioned. The coronary orifices were patent and of 
normal dimensions. The descending branch of the left coronary artery showed slight 
diffuse thickening without appreciable lumen alteration and two centimeters from its 
point of origin it divided into right and left rami. Here there was an atheromatous 
nodule which abruptly reduced the caliber of the left vessel to one-half. This nodule 
also extended 0.5 cm. into the right ramus, reducing its lumen to one-third. The other 
coronary vessels were free of significant changes. 

The right lung weighed 450 grams, the left 500 grams. Crepitation was dimin- 
ished throughout both lungs and a frothy fluid oozed from their cut surfaces. 

The liver weighed 1300 grams and its lower margin extended 10 cm. below tlic 
costal margin in the right midclavicular line. The cut surfaces were slightly yellow, 
but scattered throughout there was evidence of chronic passive congestion with enlarge- 
ment and reddish discoloration of the centers of the liver lobules. The gall-bladder 
contained two green calculi and its wall was somewhat thickened. 

The stomach was filled with 300 to 400 c.c. of dark hemorrhagic fluid and blood 
clots. Near the antrum several ulcers, some superficial and others extending into the 
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submucosa, were noted. A few of these ulcers were surrounded by elevated margins ; 
none was more tlian 3 to 4 mm. in diameter. The jejunum and ileum were filled with 
hemorrhagic material but the mucosa of the entire intestine was intact. 

The pancreas, adrenals, genitourinary tract, uterus, tubes and ovaries appeared 
normal. 

The dorsal aorta contained numerous small, soft, yellowish plaques. 

The thyroid weighed only seven grams, was fibrous and contained no visible 
colloid. 



Fig. 2. Globular shaped heart of tlie patient dying with myxedema heart. Its transverse 
diameter is 14.5 cm. and it is generally dilated. 

Microscopic examination revealed that tlie thyroid gland was markedly atrophied; 
many acini were replaced by fibrous tissue and only a few acini contained colloid. 
There were small areas of polymorphonuclear infiltration about the bronchi of the 
lungs and many alveoli were filled witli red blood cells ; heart failure cells were promi- 
nent. The centers of the liver lobules were packed with blood and surrounded by 
atrophied liver cells. Sections of tlie gastric ulcers showed loss of mucosa with 
edema and leukocytic infiltration about their edges and to a lesser extent in their 
bases. 

Sections of tlie heart muscle just beneath the endocardium showed striking 
changes. In many places tlie sarcoplasm of the myofibrils was completely replaced by 
hydropic vacuoles. Elsewhere there were branching and loss of striation of in- 
dividual fibers. Some of tlie cells were pale, others were deepl}' stained, small, and had 
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pyknotic nuclei. Stains of the vacuoles were negative for fat, mucus and glycogen, 
indicating a true hydroscopic swelling similar to that noted in the edematous tissues 
of patients with myxedema. These changes were present but much less .pronounced in 
other sections of the myocardium. 

These findings are the same as those described by Schultz, Behr and 
Mulder ® and Webster and Cooke " and were thought to be specific by these in- 
vestigators. Ceelen “ has suggested that they are the result of changes 
(sclerosis) in the coronary vessels accentuated by the disturbance of lipoid 
metabolism. Higgins ® also subscribes to this point of view, but states that 
early involvement of the heart may consist of “mucin-like infiltration of the 
muscle fibers which can be overcome by the judicious use of thyroid extract.” 
However, the studies of Schultz,® Behr and Mulder ° and of the case reported 
here indicate that the “mucin-like infiltration” is not mucus, fat or glycogen 
but hydroscopic edema. Arteriosclerotic damage of the myocardium was 
conspicuously lacking in Shultz’s case, in the case described here and in many 
of the experimental studies. It is, therefore, probable that fibrosis of the 
heart muscle is not a specific result of myxedema. 

In searching for evidence to prove or disprove the specificity in myxedema 
of such changes in the heart muscle as vacuolization, loss of striation, branch- 
ing, inequality of staining and the pyknotic nuclei of muscle fibers, we tried 
to detect these processes in other types of myocardial disease. Dr. Lufkin 
examined a series of hearts in elderly patients dying of heart failure and 
from other causes and discovered strikingly similar changes in the His 
bundles. In examining a series of dog hearts for other changes, I found 
many areas of involvement not unlike those seen in our myxedema heart. 
These animals had been unable to retain their feedings for as long as 21 days. 

Wenckebach has stated that hydropic swelling of the myofibrils, loss 
of striation and intercellular edema are characteristic, if not specific, for beri- 
beri heart. Weiss and Wilkins also detected these changes in 21 patients 
with polyneuritis and pellagra with or without cardiovascular dysfunctions. 
The myocardial fibers and conductive tissue of this group showed various 
degrees of hydropic swelling. Similar changes were seen to a lesser degree 
in a few of the hearts of 36 controls. These investigators concluded that 
these histological alterations were not indicative or specific in beriberi heart 
or in the hearts of patients suffering from polyneuritis and pellagra. Figure 
3 illustrates the similarity of the histological changes in myxedema heart 
(photomicrograph from sections of the heart of the patient reported here) 
and beriberi heart (reproduced from Weiss and Wilkins). Both exhibit 
hydropic vacuolization of muscle fibers, branching and loss of striation. 

Some time after the first report of this case, another patient with myx- 
edema and myxedema heart in mild failure was admitted to the Minneapolis 
General Hospital and it seemed worthwhile to test the therapeutic properties 
of thiamin and the vitamin B complex on this patient. After a brief control 
period during which necessaiy laboratory studies were made, the patient was 
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given intensive vitamin B therapy for 33 days and the laboratory studies were 
then repeated. Thyroid extract was then administered and the laboratory 
studies again repeated. Findings are given in the case report. 


Case Report 

The patient, a 43 year old housewife, entered the hospital on the dermatology serv- 
ice on December 7 , 1939, asking to be treated for small yellowish nodules which had 
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appeared on her hands, feet and body during the preceding IS.iyionths. She had also 
noticed increasing weakness, malaise, dry skin, hoarseness,! cold sensitivity and 
impairment of hearing. The first change in her skin had bee-n the appearance of a 
yellowish discoloration on tlie palms of both hands. Within /six months small, pain- 
less, lemon-colored lumps had formed at the bases of the fingers ; soon they were noted 
on the feet and later on the trunk. Her complexion grew muddy and yellow, her skin 
dry, coarsened and later wrinkled. Her hair had always been coarse and dry and her 
eyebrows scant but these faults were accentuated after 6nset of the present illness. 

Although these objective changes occupied mosysf her attention, she stated that 
she felt tliat she was becoming "old.” She had difficulty in recalling recent events; 
conversation required great attention and quickly tirejl her. She was unable to concen- 
trate or to formulate ideas and said that her speech/ was impaired because of a "thick 
tongue.” Her voice became coarse and words had, (o be formed, slowly. Her hearing, 
which had been excellent, became poor. One of the most distressing symptoms was tlie 
acute discomfort produced by moderate exposure to cold. Weakness was progressive, 
so tliat she was finally unable to do her housework, and she found herself irritable and 
short with her children. The menstrual cycle, previously normal, jwas irregular and 
the flow excessive. I 

A week before coming to the hospital she had noticed increasing swelling of the 
ankles, mild dyspnea on exertion and palpitation. There was no precoV;dial pain. 


Table I 

Summary of Laboratory Data for Patient 2 


Determinations 

Control Period 
(Dec. 7-Dec. 21) 

After Thiamin 
(Dec. 21-Jan. 23) 

Afttor Thyroid 
(Jan. ;23-Feb. 26) 

Basal metabolic rate 

-28% and -24% 

-35% and -37% 

— 8% anej plus 10% 

Roentgenogram Ml. 
Heart Mr. 

9.0 cm. 

5.9 cm. 

8.8 cm. 

5.8 cm. 

6.8 cm. 

4.8 cm. 

Electrocardiogram 

Typical for my-x- 
edema heart 

Unchanged 

i 

Normal 

Cliolesterol 

540 mg. % 

870 mg. % 

268.4 mg. % 

Hemoglobin 

50% 

55% 

62% 

Red cell count 

2,530,000 

2,920,000 

3,270,000 


The patient was a well-nourished, but not obese woman, who looked older than her 
43 years. Her voice was hoarse and she spoke in a slow, drawling manner, pausing 
for several moments before answering questions. She did not seem dull, but reacted 
very slowly. 

The face was wrinkled but expressionless, the complexion muddy yellow. Ihe 
hair was coarse and brittle but fairly abundant ; the ej-ebrows looked moth-eaten. The 
lids of the eyes were slightly edematous and a yellow nodule 1 to 2 mm. in diameter 
was seen on the right upper eyelid. The conjunctivae were pale and in the right there 
were four fatty nodules. The patient was edentulous and the mucosa of the mouth 
had a yellowish cast. The skin was dr>’ and flaky. Both palms were a pale yellow 
color which was intensified in the skin creases. Yellow nodules 1 to 4 mm. in diameter 
were scattered diffusely over both palms and about the joints of the fingers on the 
backs of the hands. The nodules were freely movable and not lender. Similar lesions, 
I to 6 mm. in size were present on both knees, on the .skin covering the Achilles 
tendon, and on the dorsal and plantar surfaces of the feet. 
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The lungs were resonant throughout and no rales were heard. The heart was 
enlarged to percussion, ml. being 9.0 cm. and mr. 6 cm. The heart sounds were 
distant and faint, tlie rhytlim regular, and tlie rate 86. No murmurs were heard, 
the aortic second sound was equal to the pulmonic second, and the blood pressure was 
120 mm. Hg systolic and 80 mm. diastolic. The abdomen was soft and there were no 



Fig. 4. Tdeoroentgenogram and electrocardiogram of Patient 2, illustrating generally 
dilated heart and electrocardiogram tj’'pical of the myxedema heart, before anj' treatment was 
instituted. 

palpable masses or viscera. The extremities were symmetrical, with a 2 to 3 pitting 
edema of both ankles. Reflexes were sluggish but equal. Both the knee and the 
ankle jerks had a normally active contraction but relaxation was unusually slow. 

Most of the important laboratory^ findings are summarized in table 1. The seruin 
proteins were within normal limits, with a globulin of 1.7 per cent, an albumin of a. 5 
per cent and a fibrinogen of .16 per cent. On December 22, 1939, tlie vitamin C level 
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was 0.2 mg. per cent and before discharge it had risen to 0.8 mg. per cent. The phenol- 
sulphonphthalein elimination was essentially normal. A cholesterol tolerance test on 
December 21 gave the following: Fasting level 565, 2 hours 800 mg. per cent, 4 hours 
571 mg. per cent, 8 hours 835 mg. per cent, 24 hours 835 mg. per cent. A glucose 
tolerance test on December 12 showed a fasting level of 85 mg., a peak of 155 mg. at 
one hour and a level of 120 mg. at tlae end of three hours. A biopsy of the skin from 
the right foot showed a diffuse edema of the subepithelial connective tissue. Numerous 
lipoid-containing cells were scattered throughout the section and an edema and a 
cellular exudate were seen about the sweat glands. A microscopic section of' one of 
the nodules showed fibrosis with cholesterin clefts within the fibrous areas. The basal 
metabolic rates, electrocardiograms and roentgenograms are included in the discussion 
of the course of the disease and summarized in table 1. Course: The patient was not 
seen by the medical service until the seventh hospital day. At this time there was no 
edema and the venous pressure was 8 cm. of sodium citrate (normal). No trace of 
congestive failure could be found. On December 8 the basal metabolic rate was 
— 28 per cent and on December 14 it was — 24 per cent. On December 16 a six-foot 
roentgenogram of the heart was made and these measurements ■ reported : transverse 
thoracic 23.7 cm.; ml. 9.0 cm.; mr. 5.9 cm.; total 14.9 cm. and the arch. 3.2 cm. 
Fluoroscopically, the pulsations of the heart were of decreased amplitude. There was 
no evidence of pulmonary congestion. An electrocardiogram taken the same day " 
showed a low potential in all leads, isoelectric Ti, extremely low T-, Ta and an M 
shaped QRSa (figure 4). 

In view of the clinical and laboratory findings, diagnoses of myxedema with 
myxedema heart and generalized xanthomatosis were made. No medications, except 
ferrous sulfate gr. iii twice a day, were given until the patient was transferred to the 
medical service. In accordance with our plan, after a short control period 50 mg. 
of thiamin chloride were administered parenterally each day. This drug was given 
for 33 days and supplemented for the last 15 days by brewers’ yeast and cod liver oil 
tablets (grs. x four times a day). During this period, five electrocardiograms and 
two six-foot roentgenograms of the heart were taken. The electrocardiogram re- 
mained essentially unchanged and the cardiac measurements at the end of this phase of 
therapy were: ml. 8.8 cm., mr. 5.9 cm., total 14.5 cm.; arch 2.9 cm. (figure 2). After 
20 days of thiamin therapy the basal metabolic rate was — 36 per cent (figure 5). 

Since there was no apparent improvement after 33 da 3 'S of intensive vitamin 
therapy, thyroid extract was begun on January 23, 1940, the forty-eighth hospital day. 
The drug was first given in doses of one-half grain twice daily and the dosage was in- 
creased gradually until on February 3 (the fifty-ninth hospital day) one grain was 
taken three times a day. 

On Januar\' 30, eight days after starling thyroid extract, T- waves had appeared 
in all three leads of the electrocardiogram and the QRS voltage was slightly increased. 
On February 16, after 25 days of thj'roid medication, the electrocardiogram was 
essentially normal with T-waves 3 to 4 mm. in height and QRS deflections of 7 to 12 
mm. On the same da\', the transverse thoracic diameter was 26.4 cm., the ml. 6.8 cm. ; 
the mr. 4.8 cm.; total 11.6 cm.; arch 2.8 cm. (figure 6). The basal metabolic rate 
was — 8 per cent on February 9 and plus 10 per cent on February 26, the day before 
discharge. 

Before the patient left the hospital there had been a marked amelioration of all 
the symptosns and signs whidi were previously so distressing. This change dated 
from the day thyroid medication was Ijcgun and all improvement prior to this time 
was minimal and could be ascribed to the rest and care of hospitalization. Several 
days after thyroid extract was begun the jiatient noted a .sense of well being, con- 
vcrsefl at length, and stated that her hearing had improved. Her skin gradually 
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became moist and soft and her hair somewhat less dry and brittle. The pitch of 
her voice was raised and all hoarseness and halting manner of speech disappeared. 
Before she left the hospital much of tlie yellow color of her skin had faded, although 
the xanthomatous nodules remained unchanged. 



-Fig. S. Teleoroentgenogram and electrocardiogram of the same patient after 33 days of 
intensive wtamin B tlierapy (tliiamin and B complex). There is no appreciable change; the 
slight increase in voltage of fte electrocardiogram is due to improper standardization. 

She was seen on several occasions in the out-patient department but had no corn- 
plaints and the xanthomata of the skin appeared smaller. Several basal metabolic 
measurements were made, witli values ranging from — 8 per cent to -}- 10 per cent. 
Thyroid extract was taken in doses of one grain three times daily. The glucose 
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tolerance was repeated, the fasting level was 80 mg. per cent, the peak ISO mg. per cent, 
and at the end of two hours the value had fallen to 85 mg. per cent. Ferrous sulfate 
was continued, and on April 6, 1940, the hemoglobin was 96 per cent and tlie red blood 
cells 4,300,000. The cholesterol never went above 240 mg. per cent and the cholesterol 
tolerance test was not repeated. 


Fig. 6. Teleorocntgcnogr.'im and electrocardiogram of Patient 2. Note slirinkage in 
transverse diameter of tlie heart and prompt return of electrocardiogram to normal after 2a 
days of thyroid medication. 

Discussion 

Changes in the muscle fibrils of the myxedema heart such as vacuoliza- 
tion, loss of striation, branching, pyknotic nuclei and irregularity of the 
staining properties may be found in other conditions. Wenckebach and 
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Weiss and Wilkins “ found these clianges in beriberi heart, but the latter 
workers, as Avell as Lufkin, demonstrated identical processes in the hearts 
of patients d3dng other than cardiac deaths. The writer noted a similar 
picture in the hearts of dogs starved seven to 21 days. There is nothing to 
indicate why the same pathological picture should occur in widely dilferent 
conditions, but it is significant that it is the chief pathological abnormality 
of the myxedema heart. 

In myxedema, characteristic electrocardiographic disturbances are seen, 
but variable tracings are obtained from the patients with beri-beri heart and 
noh-cardiac conditions. Either identical pathological processes fail to 
produce t}'pical electrocardiographic patterns or the metabolic disturbance is 
primarily responsible for the electrocardiogram in myxedema. 

Thiamin and vitamin B concentrate, although extremely effective in the 
treatment of beriberi heart, completely fail to improve the myxedema heart 
which responds promptly to thyroid medication. Perhaps in the future 
some physiologic relation between the vitamins and thyroxin may be dis- 
covered, but at present the results of such investigations are controversial. 

Hundhausen demonstrated that Bi decreases thyrotropic and gonado- 
tropic hormone secretion in the rat. Elmer showed that excessive vitamin 
Bj did not diminish the action of thyroid extract. Mitchell proved exces- 
sive doses of vitamin B to have no effect on basal metabolism. Drill found 
that large doses both of Bi and of Bo given to hyperthyroid rats resulted in 
an increase in weight. Bi alone did not. Lohr stated that vitamin Bi 
deficiency symptoms and the symptoms of hyperthyroidism are strengthened 
b)’- each other. Means *“ and Frazier and Ravdin believe that Autamin Bi 
should be given preoperatively to patients with hyperthyroidism. 

Conclusions 

1. Hydropic vacuolization, loss of striation, branching, p)Lnotic nuclei 
and irregularity in staining properties of the muscle fibrils are seen in 
myxedema heart but are not specific for this entity. 

2. Thiamin and vitamin B complex are ineffective therapeutic agents 
for myxedema heart. 
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ABDOMINAL PAIN IN PULMONARY THROMBOSIS* 

By William S. Middleton, F.A.C.P., Madison, Wisconsin 

In the past 16 years the antemortem diagnosis of pulmonary thrombosis 
has been made in 53 subjects disclosing this lesion at necropsy in the Wis- 
consin General Hospital. The criteria ior this clinical diagnosis are familiar 
but frequently minimized. An analysis of these data is, therefore, under- 
taken before recounting the unusual occurrence of abdominal pain in pul- 
monary thrombosis. 

The incidence of pulmonary thrombosis was much more frequent in 
men than in women (41 men to 12 women, a ratio of 3.4: 1). The age 
distribution follows : 


•Age 

■> Number 

Per Cent 

21-30 

4 

7.5 

31-40 

8 

15. 

41-50 - 

11 

20.9 

51-60 

16 

30.1 

61-70 

7 

13.2 

71-80 

6 

11.3 

-82 

1 

1.7 


Although the dispersion is quite wide, one-half of the incidence appeared 
in patients between 41 and 60 years of age. In the four patients dying in 
the third decade (at 24, 25, 26 and 28 years respectively), the rheumatic 
state was the constant etiological background. In two of these, rheumatic 
endocarditis was tlie pathological diagnosis; in the third, adhesive peri- 
carditis (rheumatic) ; in the fourth, Streptococcns viridans endocarditis lenta 
on a rheumatic background. 

Cardiovascular lesions dominated the clinical and pathological diagnosis : 


Diagnosis Number Per Cent 

Arteriosclerotic heart disease 30 56.6 

Rheumatic heart disease .' 12 22.6 

Syphilitic heart disease 2 3.7 

Streptococcus viridans endocarditis lenta 2 3.7 

Adhesive pericarditis 1 1.7 

Vascular nephritis 1 1.7 


The I'emaining diagnoses included bronchiogenic carcinoma (2), carcinoma 
of the uterus (1), prostatic hypertrophy (1), and multiple abscesses of the 
liver (1). Included in the arteriosclerotic group were four subjects with 
coronary occlusion, of whom two had developed aneurysm of the left ven- 
tricle. One patient Avith syphilitic aortitis had an aneurysm of the aortic 
arcli. Thirteen of tire total cardiovascular group had auricular fibrillation. 
The functional capacity of these patients was established in this distribution : 

Functional Capacity Number Per Cent 

Grade T 6 ^ ^ 

Grade II 1 

Grade III 4 /.5 

Grade IV 42 <9.2 

* Received for publication March 26, 1942. 
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TEN YEARS’ EXPERIENCE WITH THOROTRAST 
HEPATOSPLENOGRAPHY 

By Wallace M. Yater, M.D., F.A.C.P., and Fred O. Coe, M.D.,t 

Washington, D. C. 

Almost 11 years ago we began to employ thorium dioxide sol intra- 
venously for the purpose of demonstrating radiographically the liver and 
spleen as first used by Radt ■■ and Oka.°’ ® Since that time we have used 
this method of diagnosis in more than 300 patients. This figure does not 
include the many cases of arterial and venous disease in which we have used 
smaller amounts of thorotrast t for angiography. 

In 1933 Yater and Otell ’’ published a report of our clinical experience 
with 100 patients, and in 1936 Yater, Otell and Hussey ® reported a follow- 
up study of 200 patients examined over a period of five years. This third 
report is a follow-up study of 286 patients examined over a period of more 
than 10 years, whose records were obtainable. 

When we began to employ thorotrast hepatosplenography we were 
aware of two major problems in connection with this diagnostic procedure: 
(1) the possibility of the effects of latent radioactivity and other serious 
remote ill effects, and (2) the true value, finer points, and limitations of 
the method. It is hoped that the present report will help in some measure 
to elucidate these problems. It has been accepted, we believe, that serious 
immediate ill effects do not occur. 

In recent years a large number of articles have appeared in the medical 
literature condemning the parenteral use of thorotrast because of supposed 
latent radioactivity or because of neoplastogenic properties of thorotrast 
deposited in the subcutaneous tissues. Practically all of these reports are 
based upon animal experimentation. 

In 1938, Orr, Popoff, Roscdaic and Stephenson ^ reviewed the subject 
and reported their experiments with rabbits. They found even minute 
amounts of injected tissue to be radioactive by means of histoshadowgrams 
and the spinthariscope. The use of filters showed that both alpha and 
gamma radiation were present. All histologic changes were attributed to 
the presence of thorotrast, of which the main ones were lesions in the liver 
varying from simple cloudy swelling to profound necrosis followed by fibrous 
ti.ssuc proliferation, degeneration or necrosis of the lymph follicles of the 
spleen, and hematopoietic depression of the bone marrow. From these 
studies they drew the following conclusions : 

* Read at the St. Paul meeting of the American College of Physicians, April 24, 1942. 

From the Departments of ^lcciicinc and Radiology of the Georgetown Univcr.sity and 
Gallingcr Mtmidpal Hospitals, Washington, D. C. 

t From tl'.c Radiological Clinic of Drs. Groover, Ciiristic and J.lerritt. 

t Thorotrast is the trade name given by the Hoyden Chemical Company to its .stabilized 
ccdloidal solution of thorium dioxide, which contaiius 25 per cent by volume of thorium dioxide. 
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1. Thorotrast is not eliminated from the body. 

2. It apparently blockades ' the reticulo-endothelial system and may thus 
adversely afiFect a portion of the body’s immunity mechanism. 

3. It may profoundly damage the liver and spleen parenchyma with 
early and late degenerative changes. 

4. It is a radioactive substance and undoubtedly has dangerous cumula- 
tive radioactive effects. 

A few other articles may be mentioned as examples of the type of data 
upon which similar conclusions were based. In 1937 Taft/® using the 
Geiger counter, pointed out that a clinical dose of 75 c.c. of thorotrast pos- 
sesses the gamma-ray activit)'^ of 1,37 micrograms of radium, and that 
thorium dioxide breaks down into mesothorium * and radiothorium. This 
' figure was in close accordance with that stated in 1932 by the Council on 
Pharmacy and Chemistry of the American Medical Association.^^ As little 
as 2 micrograms of radium has produced symptoms of radium poisoning 
(Martland Selbie in 1938 reported that thorotrast given subcu- 
taneously to rats and mice produced a tumor at the point of inoculation in 
85 per cent of the rats and 26 per cent of tlie mice that lived for more than 
a year, spindle-cell sarcomata predominating. Foulds in 1939 produced 
one carcinoma, two sarcomata, and one fibrosarcoma in three out of nine 
guinea pigs by injecting 0.2 to 0.3 c.c. of thorotrast into the base of the 
nipple, the average induction time being 37 months, and the first three 
tumors being transplantable. 

In 1941 Stenstrom reported a study of the radioactivity of tlie feces 
and breath of two patients who had received intravenous injections of 75 
c.c. of thorotrast six and seven years previously and of the feces and urine 
of three rabbits in which 2 c.c. of thorotrast were injected into the veins 
ft of an ear, collections of urine and feces being made in the latter eveiy few 
days for a long period of time. The study also included a determination of 
the amount of radioactivity of various organs of a rabbit which was killed 
127 days after the injection of thorotrast. Radioactivity of appreciable 
amount was present in all specimens. Stenstrom concluded that “The pres- 
ence of thorium in a living animal or patient can be revealed by means of 
gamma-ra}' measurements, but such measurements do not give quantitative 
values for the thorium. Thorium X is consistent!}’- found in the feces and 
thoron is exhaled in the breath. For quantitative determinations of the 
different radioactive elements in the thorium series it would be necessary to 
determine the range of the alpha particles and also to make beta-ray meas- 
urements. The relative amounts of the different elements depend to a 
certain extent upon the time elapsed since the thorium was concentrated. 
Excretion of thorium after intravenous injection of thorotrast in patients 
has not been discovered as yet and these studies show tliat a great portion 
of the thorium must have still remained in the tissues of two patients who 
received injections six and seven years prior to the measurements.” 
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On the other hand, clinicians have not reported any serious ill effects 
as a result of the use of thorotrast. Rigler, Kouchy and Abraham “ in 1935 
published a follow-up study of 17-5 patients, of whom 22 had had the solution 
injected one, two or three years before without any ill effect. Reeves,’-^ 
pointing out the value of thorotrast hepatosplenography in liver abscess 
in 1936, stated that in an experience of seven years he had not observed ill 
effects in patients. Koster,^® demonstrating in 1940 the value of this method 
in three cases of pylephlebitis with liver abscess, noted that he had patients 
alive and not showing harmful effects three, four and five years after the 
introduction of the medium. Yater and Whitmore in 1938 studied micro- 
scopic sections of the liver and spleen of 64 patients who had received thoro- 
trast for varying periods of time before operation or death and were unable 
to find any evidence that the thorotrast had contributed to their death or that 
their organs showed damage that could be ascribed to its presence. One 
patient who had a nodule in the antecubital space resulting from the acci- 
dental subcutaneous injection of thorotrast more than four years before 
showed only a fibrous encapsulation of the thorotrast in a biopsy specimen of 
the tumor. 

Technic of Hepatosplenography. Although thorium dioxide sol (thoro- 
trast) has been used as a contrast medium for many purposes, it has been 
employed in the highest number of cases for hepatosplenography and for 
arteriography. For the latter purpose it has no peer. When injected into 
the blood stream thorotrast is removed rapidly and engulfed by the reticulo- 
endothelial cells throughout the body. These cells, being numerous in the 
liver and spleen, allow these organs to be demonstrated on roentgenograms, 
because thorium, a metal of high atomic weight, is radiopaque. . The average 
dose employed by us for this purpose has been 75 c.c., given intravenously, 
usually in divided doses of 25 c.c. on each of three successive days, the film 
being made on the fourth day. However, the entire amount ma}^ be given 
at one lime without danger, and good films may be obtained as early as one 
and three-fourths hours later. In 1937 Yater showed that with this 
single dose of thorotrast the contrast medium is engulfed by the reticulo- 
endothelial cells of the liver and spleen as early as 15 minutes after the 
injection in sufficient amount to allow a shadow to be cast by these organs 
on the roentgenogram, and that films made after one and three-quarters 
hours show only slight improvement. Good films are usually obtainable with 
the patient placed in the prone position by means of the following technic; 
300 M.A. ; K vp. 58; distance 40 inches; time 34 to 3^ second, depending on 
the size of the patient. It is important that thorotrast not be injected 
sxibcutatieously, since a hard fibrous nodule results which iiLay become pain- 
ful at times and which may make subsequent use of the vein difficult. 

In goo<i films the norma! liver casts a homogeneous shadow of ap- 
proximately the same density as the spine, but occasionally the normal liver 
shows a very fine mottling, which, however, is much more delicate than 
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that seen in cases of cirrhosis (figure 1). The normal' spleen has a density 
slightly less tlian that of the liver and about the same as that of the ribs. 
Although we measure the liver and spleen in centimeters/ a good idea of 
the relative size as compared to normal and to subsequently made films is 
gained by simple inspection. 



Fig. 1. Normal hepatosplenogram. 


FoUozv-up Study of 189 Patients Who Died. Of the patients who could 
be traced at this time 189 are known to be dead. These included 119 males 
and 70 females; and 104 were white patients, 84 colored patients, and 1 
Filipino. . At the time of injection of thorotrast seven patients were in tlie 
first decade of life, two in the second decade, seven in the third decade, 46 
in the sixth decade, 40 in the seventh decade, 17 in the eighth decade, and 
two in the ninth decade; in two cases the ages could not be found. The 
majority of the patients were given 75 c.c. of thorotrast; children were given 
relatively smaller amounts, and some adults received 40 or 60 c.c. 

In 70 cases necrops}’’ was performed, and in a number of cases surgical 
coeliotomy was performed. Of the patients who came to necropsy 40 had 
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carcinoma or other malignant neoplasia, 17 had cirrhosis of the liver, and 
the other 13 had such miscellaneous conditions as myeloid leukemia, tubercu- 
losis, disease of the heart, pernicious anemia, sickle-cell anemia, and bacterial 
endocarditis. The clinical diagnoses in the cases in which necropsy was 
not performed were cancer or other malignant neoplasia in 46, cirrhosis of 
the liver in 28, leukemia in eight, congestive heart failure in five, hepatitis 
in three, tuberculosis in three, and such miscellaneous diseases in the re- 
maining 26 as amebic liver abscess, hemochromatosis, hepatoma, polycystic 
kidneys, subphrenic abscess, and ruptured spleen. All of the 189 patients 
had .diseases serious enough in themselves to . account for death, and in 
none could the thorotrast be in any wise considered a factor in either causing 
death or precipitating it. 

There were 16 patients who died within 24 hours of the administration 
of thorotrast, 17 who died between 24 hours and one week, 51 who died 


between one week and one month, 49 who died between one month and six 
months, 14 who died at the end of a year, and 29 who lived from one year 
and three months to eight years and three months. In 13 cases the in- 
formation available did not allow an accurate determination of the time 
elapsed. 

Of the 29 patients who lived more than one year and three months, 
there were nine who lived between one and two years, eight between two and 
three years, four between three and four years, two between four and five 
years, two between five and six years, three between seven and eight years, 
and one more than eight years. Ten of these 29 patients had cirrhosis of 
the liver, and in four cases the diagnosis was verified by necropsy. These 
patients lived from .one year and eight months to eight years and three 
months after the administration of thorotrast. One of them lived sev'Uh 
years and another eight years and three months. The one who lived sc^vcn 
^'cars old at the time of the first examination in Decemiber, 
A3a. He was an Italian tile setter who had noticed progressive enlar^^^e- 
ment of the abdomen for more than a year. Pie did not drink immoderatel); 
lie was found to have a greatly enlarged liver, and the hepatosplenogram 
showed the typical appearance of hypertrophic cirrhosis with a moderately 
en atged spleen. A year later he was seen again. This time he was mod- 
er.itely jaundiced, his liver was still greatly enlarged and his spleen was then 
palpable. A bromsulfalein test showed 50 per cent retention at the end of 
a mmute.s and 15 per cent at the end of 30 minutes. The cpiantitative \han 
den Pergh lest was 5 mg. per 100 c.c. of blood. The hepatosplenogram had 
not t langed. In Jamiary 1942 this patient was hospitalized and was found 
to K mo<eiate!y icteric and to have ascites and an enlarged liver. Hi.s 
iepmo>p enogram showed many large rounded opaque masses within and 
I'n •‘shadow, evidently lymph nodes filled with thorotrast. 

^ m Six ueek.s and necropsy revealed typical Lacnnec's cirrhosis of the 

. not ler patient, who lived five years and one month after the ad- 
tna., aatioa i., thojotrast, wnen she was 71 years old, had typical syphilitic 
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cirrhosis of the liver with lobulation at that time. The liver and spleen 
were both enlarged, and there were many large collateral veins. The 
necrops}^ revealed a small, firm, coarsely nodular liver and a moderatel}^ 
enlarged spleen; tliere was a small amount of ascites but no jaundice. 

Other interesting patients in this group were one with chronic lymphatic 
leukemia who lived one year and six months, one with chronic myeloid 
leukemia who lived two years and four months, one with lymphosarcoma 
who lived one )^ear and 10 months, one with carcinoma of the ampulla of 
Vater who lived one year and 1 1 months, and one with mitral stenosis who 
lived seven years and five months and died of subacute bacterial endo- 
carditis. 

Report of 67 Patients Who Could Not Be Traced. There were 67 pa- 
tients whose . records were available but who could not be traced at this time. 
The age, sex and color incidence were approximately the same as in the 
group of patients who were known to have died. It is probable that many 
of tliese untraced patients had also died, since 10 were given the diagnosis 


Table I 

Pertinent Data of 30 Rechecked Patients 


Case 

Xo. 

Sex 

Color 

-Age 

When 

First 

Exam- 

ined 

■ 

Num- 
‘ her 
c.c. of 
Thorc- 
trast 

Time Since 
Injection 

Bromsulfalein 
Test at Last 
Examination * 

General 

Condition 

■ 



5S 

Chronic lym- 
phatic leukemia 

60 

10 years, 5 montlis 

Xot satisfac- 
tory because of 
veins 

Good 

2 

Male 

White 



50 

10 years, 6 months 

Refused 

Good 

3 

Female 

White 


Hepatitis with 
jaundice and 
ascites 

60 

to years. 5 months 

70% and 0% 

Good 

4 

.Male 

White 

37 

Diabetes and 
carocinemia 

s 

10 years, 1 month 

60% and 5% 

Had "stroke" 

1 year ago 

5 

Female 

White 

36 

Syphilitic 
cirrhosis ' 

H 

10 years 

55% and 5% 

Working; had 
baby in 1935 

fi 

Male 

White 

I 3 

! 

Xanthomatosis 

25 

10 years 

\ 0 % and 5 % 

Well; repeated 
roentgen-ray 
^ treatments 

7 

Female 

White 

49 

Cirrhosis 

60 

10 years 

50% and 5% 

Good 

s 

Male 

White 

25 

Hemolytic 

jaundice 

25 

10 years 

60% and 0% 

Good but 
jaundiced 

9 

Male 

White 


Exophthalmic 

goiter 

75? 

10 years 

25% and 10% 

Good, drinking 
excessively 

10 

Female 

White 

32 

Catarrhal 

jaundice 

1 

75 

9 years, 9 months 

Xot ^‘satisfactory 

Dementia prae- 
cox, otlicrwisc 
good 

11 

Male 

Colored 

55 

Syphilitic 

cirrhosis 

75 

9 years, S months 

607c and 20% 

Good but not 
working 

12 

Female 

White 

60 

Hepatitis 

75 

9 years, 6 months 

55% and 0% 

Good 

13 

Female 

White 

5 

Thrombosis of 
splenic vein 

IS 

9 years. 6 months 

: Xot done 

Good 

14 

Male 

White 

n 

Hepatitis 

75 

9 years. 3 months 


Moderately good 

15 

Female 

1 

White 

9 

Possibly ruptured : 
^pleen ! 

s 

9 years. 2 months 

Xot satisfactory 
because of veins | 

Good 
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Table I {Continued) 



Age 

When 

Sex Color First 
Exam- 
ined 


16 Female White 35 


17 Male White 45 


18 Female White 65 



19 Male White 42 


20 Male White 78 


21 Male Colored 48 


22 Male Colored 56 


23 Male Colored 32 


24 Female White 33 


25 Female Colored 62 


26 Female Wliito 43 


Male While 36 



Diagnosis 

Num- 
ber 
c.c. of 
Thoro- 
trast 

Time Since 
Injection 

Bromsulfalein 
Test at Last 
Examination * 

Syphilitic 

cirrliosis 

75 

8 years, 9 montlis 

Not done 

Polyserositis 

75 

8 years 

80% and 5% 

Suspected cancer 
of stomach (elimi- 
nated by opera- 
tion) 

75 

7 years, 4 months 

30% and 0% 

Transient ascites 

75 

7 years, 3 months 

Not done 

Cholecystitis 

50 

6 years, 2 montlis 

Not done 

Thromboangiitis 

obliterans 

100 

6 years, 1 month 

30% and 0% 

Gangrene of 
foot 

Not re- 
corded 

6 years 

90% and 5% 

Thromboangiitis 

obliterans 

60 

5 years. 

10 months 


Hepatitis with 
jaundice and 
ascites 

75 

5 years, 4 months 

70% and 20% 

Hepatitis with 
jaundice and 
ascites 

75 

4 years, 3 months 

50% and 10% 

Cirrliosis 

75 

3 years, 5 months 

90% and 5% 

Carcinoma of 
colon 

75 

2 years. 9 months 

Not done 


75 

Less than 1 year 

Not done 

Amebic abscess 
of liver 

75 

Less tlian 1 year 


Cirrhosis? 

75 

Less than 1 year 

30% and 0% 


General 

Condition 



Good 



Good and 
working 



pcriiihernl 

neuritis 


.* All bromsuiralcin tests were performed by original method of injecting 2 I, t mg^ner Kg. were 

taking .specimens of blood at intervals of 5 minutes and one-half hour, except in case 22. in which 5 mg. pc g 
injected and blood e.xamined at end of 1 hour. 

of carcinoma, 17 cirrhosis of the liver, three leukemia, three tuberculous 
peritonitis, one Hodgkin’s disease, two congestive heart failure, and three 
sickle-cell anemia. There were 13 patients in this group who had been 
rcchcckcd at varying intervals since the administration of thorotrast. 
Among tlicse were four cases of cirrhosis of the liver in which reexamina- 
tions had been made at intervals of one year, one year and nine months, and 
three years and eight months. A patient with syphilitic cirrhosis was seen 
two ycar.s and two months after the administration of thorotrast. Other 
cases were hyperthyroidism (three years), chronic myeloid leukemia (three 
yeans and four months), sickle-cell anemia (three yeiirs and nine months), 
apiKUidicea! alxces.s (four years), abscess of the liver (four years and two 
months), ami purpura hemorrhagica (four years and four' months). A 
i>atit-u! tor whom a definite <hagnosis could not be made was rcchcckcd at 
tin* cutl of two years .and three months. 
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EXPERIENCE WITH THOROTEAST HEPATOSPLENOGRAPHY 

Rccheck of 30 Living Patients. At present there are 30 patients still 
under observation. All but four of tliese have been reexamined very re- 
cently ; the four not examined are known to be alive and well. A tabulation 
of pertinent data of these cases is given in table 1. There were nine pa- 
tients who were living and well (for practical purposes) 10 years or longer 
following the injection of thorotrast, six after nine years, two after eight 
years, two after seven years, three after six years, two after five years, one 
after four years, one after three )'ears, and one after two years and nine 
montlis. Three patients have Laennec’s cirrhosis of the liver, three have 
s}^hilitic cirrhosis of the liver, six had severe hepatitis at the time of in- 



Fig. 2. Case 1. Thorotrast in subcutaneous tissues of arms 10 years and 5 months 

after injection. 

jection of thorotrast (three with ascites), and two had recovered from 
amebic abscess of the liver (one following operation and one following 
spontaneous drainage through a bronchus). 

The remarkable point concerning this series is the fact that patients who 
had or have had serious disease of tlie liver in most instances have lived 
longer than was anticipated and have continued in moderately good health. 
There were three patients who had jaundice with ascites at the time of in- 
jection of tliorotrast. Many other patients in the entire series had jaundice 
when the medium was administered. 

A point worth emphasizing is that a review of these cases showed that 
the patients had fewer attacks of infectious diseases including colds than 
individuals of the general population. There was certainly no evidence 
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that the presence o£ thorotrast in the reticulo-endothelial cells depressed the 
immunity mechanism of the body. 

Illustrative Cases 

Case 1. Miss M. B. C., now aged 69 years, was found to have chronic lymphatic 
leukemia in July, 1930. The , first hepatosplenogram was made on July ,16, 1931, 
following the injection of 60 c.c. of thorotrast. Roentgen-ray therapy caused the 
blood picture to return to normal, and she has required such therapy only once since 
then. She has remained well to date (December 11, 1941), 10 years and 9 months, 


I’lG. 3. Cusc 1. Original hepatosplenogram made July 16, 1931, siiowing Kicdcl s lob-, 
moderately enlarged spleen, and well shown kidneys (chronic 
lymphatic leukemia) . 

with only an occasional upper respiratory itifcction and minor complaints, The white 
WockI ceil count is 19,900 per cu. mm. of blood with 51 per cent Ijnnphocytes hut no 
lif.Tst fortns. Some of the thorotrast was injcctcrl accidentaHy in the suheutaneous 
tissue? of both .arms, causing nodular swellings. These are firm and unsightly but the 
patient refitses to have sltem cxcisetl (figure 2). Tlicy have not enlarged. Tin* 
origistai hep.ato-pleTiogrnm sh.owted some enlargement of the liver and moderate 
enlarvenient ti’.e r-fi'een ffsgitre 3'i. The last filtn, made on .■‘\pril 17, 1912. sitows 
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the liver to be somewhat smaller, homogeneous, but of moderately reduced density 
(figure 4). The spleen is about the same size and less dense. A small lymph node 
containing thorotrast is visible on the right side of the first lumbar vertebra; it was 
first observed in April, 1935. 



Fig. 4. Case 1. Hepatosplenogram made 10 years and 9 months after the first, show- 
ing moderate diminution in density of liver and spleen but no change otherwise except for 
a small opaque lymph node between liver and spine. 

Case 2. Mrs. I. D., now aged 59, had hepatitis with severe jaundice for several 
weeks in November, 1931. Biopsy of the liver showed a chronic fibrosing process 
witli a superimposed acute one characterized by large areas of leukoc 3 Tic infiltration. 
A bromsulfalein test of liver function after recovery from the acute hepatitis showed 
50 per cent retention after five minutes and none at the end of 30 minutes. On 
Februarj’- 4, 1932, after injection of 60 c.c. of thorotrast, hepatosplenograms showed 
the liver to be quite small, the medium well concentrated, and no apparent alteration 
of structure. The left lobe was large, compared with the right. The spleen was 
normal in size and density. Except for various intermittent complaints, such as 
dyspepsia and headaches and a rare “cold,” she had been well, and physical ex- 
amination on May 24, 1937, was essentially negative. A liver function test per- 
formed on October 10, 1936, gave results identical with the original one. A hepato- 
splenogram, made i\Iaj' 24, 1937, more than five 3 'ears after the first showed the 
liver and spleen to be about the same size as originally but there was great mottling 
and moderate reduction in densit 3 ' of both organs, indicative of elimination of the 
contrast medium, and ver 3 ' dense shadows of upper abdominal hmph nodes to which 
the mobilized thorotrast had migrated. The last check-up was made on Februar 3 ' 12, 
1942, just 10 3 ’ears after the injection of tliorotrast. She had continued to be well 
except for minor complaints and a sore near the base of the tongue. A bromsulfalein 



360 


WALLACE M. YATER AND FRED 0. COE 

test showed 50 per cent retention at the end of five minutes and 5 per cent at the end 
of 30 minutes. A hepatosplenogram shows slightly less density of the , liver than 
originally with mottling due to 'mobilization of the thorotrast, and dense lymph nodes 
in the region of the porta hepatis (figure 5). The left lobe appears to be larger than 
the right. The spleen is dense and perhaps a little smaller. 

. Case 3. M. A., a white woman now 38, had a prolonged illness in the fall of 
1931 accompanied for a while by severe jaundice and ascites which gradually dis- 
appeared. Biopsy of the liver showed a subacute inflammatory process. After re- 
covery, the bromsulfalein test showed 75 per cent retention in five minutes and 15 
per cent in 30 minutes. Hepatosplenograms made December 10, 1931, after injection 
of 60 c.c. of thorotrast, showed the liver and spleen to be of normal size, but the liver 
was finely mottled. Physical examination on April 2, 1937, was essentially negative. 
She had gained 20 pounds. The liver function test showed 35 per cent retention in 
five minutes and none after 30 minutes. The hepatosplenogram showed linear and 
granular mottling of the liver and spleen, indicative of mobilization of thorotrast, 
and visible lymph nodes between the two organs. The patient has continued to be 
well and is getting fatter. The last pl^sical examination made on March 13, 1942, 
more than 10 years after the injection of tliorotrast, was negative. A bromsulfalein 
test showed 70 per cent retention at the end of five minutes and none at the end of 30 
minutes. A hepatosplenogram looks the same as formerly with somewhat less 
density of the liver and spleen (figure 6). 

Case 4. Mr. F. S., now aged 47, was found to have diabetes mellitus in 1931. 
Dietetic treatment caused carotineinia. Hepatosplenograms made on February 6, 
1932, after injection of 75 c.c. of thorotrast, showed normal hepatic and splenic 
shadows. The patient has been very well. Hepatosplenograms made on May 24, 
1937, more than five years after the first, showed some diminution in density and 
mottling of the liver and spleen, and lymph nodes were visible in the upper abdomen. 
Since then the patient has been well except for a stroke in 1937 with residual henn- 
paresis; Examination on March 6, 1942, more than 10 years after the injection of 
thorotrast, was otherwise negative. A bromsulfalein test showed 60 pei cent reten- 
tion at the end of five minutes and 5 per cent at the end of 30 minutes. Ihe hepato- 
splenogram shows somewhat less density. i -i m 

Case 5. Miss L. B., now aged 18, was run over by an automobile on No- 
vember 30, 1932, suffering shock and severe pain in the upper left quadrant of 
the abdomen. To determine whether the spleen was ruptured 8 c.c.^ of thorotr.ist 
were injected and a hepatosplenogram made three hours later. Ibis shoued tie 
spleen to be intact. Recovery ensued Avithout a surgical operation. Ihe patient las 
remained well and developed normally. A hepatosplenogram made on May 3, 193 , 
showed very dim shadows of the liver and spleen with diffuse granular mottling of t ic 
latter and visible .lymph nodes near the porta hepatis. Some thorotrast liad been 
accidentally injected into the subcutaneous tissues of both arms and small firm nodii cs 
had resulted. Tlicsc did not cause trouble and were painful only when the arm was 
squeezed. One was removed for microscopic study and was found to be composcc 
of dense hyaline connective tissue encapsulating clumps of thorotrast. 'Ibis patient 
has remained well, and a hepatosplenogram made on February 25, 1942, more than 
nine years after the injection of thorotrast, .shows very little contrast medium in the 
liver. Imt the spleen is about as dense ns on the previous examination. 

Case 6. Jvfrs. U. M., now aged 46, was found to ha\'c syphilis 22 years ago, and 
treatment has l>cen given intermittently since that time. Dyspepsia developed, and in 
lamiary. 1931, the liver and sjileen were found to be enlarged. In October, 1932, 
trie liver rvas cnttsiderably enlarged, firm and irregular; the spleen was also moderately 
enlarged. A bromsulfrdein test shoAved 45 per cent retention at the end of five 
minutes .anil none after 30 minutes. Hepatosplenograms made on March 22, 193-. 
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Fig. 5 (above) Cajc 2. Hepatosplenogram made 10 years after injection of 60 c.c. of 
tliorotrast in. a case of cirrhosis of the liver, showing tlie rather srnall right lobe and the 
enlarged left lobe of the liver which is mottled because of mobilization of tliorotrast. The 
spleen is not enlarged but is quite dense; an accessory spleen is showm. A large group 
of IjTnph nodes containing tliorotrast is demonstrable. 

Fig. 6 (below) Case 3. Hepatosplenogram made more Uian 10 j'ears after the first 
which was made following recovery from an attack of jaundice with ascites. Shadows arc 
somewhat decreased in density, spleen is mottled, and adjacent h'mph nodes arc shown. 
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after the injection of 75 c.c. of thorotrast, showed the typical picture of hepar 
lobatum with splenomegaly (figure 7). In October, 1935, she delivered a normal 
baby. She has been working since then, but she has frequent nosebleeds and tires 
easily. On May 19, 1937, the physical examination was essentially the same as in 
1932. The liver function test showed 50 per cent retention after five minutes and 5 
per cent after 30 minutes. Wassermann and Kahn tests of the blood were strongly 
positive. The hepatosplenogram showed extensive, irregular coarse mottling of the 
liver due to mobilization of the contrast medium, many visible lymph nodes in the 



bin. 7. Case 6. Hepatosplenogram made on March 22, 1932, after injection of 
of thorotrast, showing mottled and lobulatcd liver (hepar lobatum; with spienomcgatj . 


upper abdomen, and still considerable density of the enlarged spleen. In 1941 tlie 
patient became weak and very anemic because of excessive uterine bleeding - ctio 
pause was induced by irradiation and blood transfusions and iron given in Dcccmbci, 
1941. In January, 1942 she returned to work. The physical examination is the same 
ns formerly. A bromsulfalcin test showed 55 per cent retention at the t-nd ot live 
minutes and 5 per cent at the end of 30 minutes. A hepatosplenogram. made 10 years 
after the tn-.st, apiieared the same as in 1937 (figure 8). 

Cese 7 . Mrs. G. B., now aged 70, had a severe attack of jaundice in April, 193-. 
(.liolccystostomy was performed, followed by recovery. A hepatosplenogram,^ made 
May 7, 1932, after injection of 75 c.c. of thorotrast, showed normal hepatic and 
spletuc .'Shadows. The patient has been well since then except for minor .ailment?, 
'rite last I'.ejCttosplcnograin, made December 1, 1941, nine an<l a half yc.ar.s after die 


ttrst, rno’v.? .<-arne 


diminution in density of the lix-or and spleen with rnottiimt an<l vis 
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Fig, 8 (above) Case 6. Hepatosplcnogram made December 1, 1941, nearly _ 10 years 
after tlie first, showing gross and irregular mottling of the liver due to_ the mobilization oi 
.tliorotrast. Many lymph nodes containing mobilized thorotrast are visible. The spleen is 
still enlarged and quite dense. _ . . 

Fig. 9 (below) Case 12. Hepatosplcnogram of a case of syphilitic cirrhosis ot the liver 
made 9 years and S montlis after injection of 75 c.c. of thorotrast, sljowing irregularity of 
liver outline and irregular mottling. The spleen is of reduced density and not enlarged. 
Periportal lymph nodes are visible. 
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lymph nodes in the upper abdomen. A bromsulfalein test on March 18, 1942 showed 
55 per cent retention at the end of. five minutes and none after 30 minutes. 

Case 8. E. C, a white boy, now aged 13, was found to have xanthomatosis in 
1931. A hepatosplenogram made on March 24, 1932 after injection of 25 c.c. of 
thorotrast, showed normal shadows for liver and spleen. Under roentgen-ray 
therapy he has improved greatly. A hepatosplenogram made on February 17, 1942, 
nearly 10 years after the first, shows considerable diminution in density of the liver 
and spleen with mottling and a visible lymph node near the porta hepatis. 

Case 9. J. C., a white man, now aged 72, was first examined in September, 1931. 
He had syphilitic aortitis, and because of an enlarged spleen a hepatosplenogram' was 
made (Sept. 8, 1931), after the injection of 50 c.c. of thorotrast. This showed a 
normal liver. He has remained well, receiving antis)"philitic treatment. Examina- 
tion on March 5, 1942, showed merely aortic regurgitation. The spleen was not pal- 
pable. A hepatosplenogram, made 10 and a half years after the first, shows the 
spleen to be slightly enlarged; both the liver and spleen are finely mottled, and there 
is a small amount of thorotrast in the adjacent lymph nodes. 

Case 10. F. E., a white man, now aged 43, was found to have exophthalmic 
goiter in 1932. A hepatosplenogram was made on March 25, 1932, after the in- 
jection of 75 c.c. of thorotrast witli the idea of determining whether in this disease 
the spleen was contracted. The film was normal. Ten years later the patient, who 
had had a subtotal thyroidectomy, was found to be well, although he had become a 
moderate alcoholic. A bromsulfalein test showed 25 per cent retention after five 
t'ninutes and 10 per cent at the end of a half hour. The hepatosplenogram shows 
the liver and spleen to be of normal size. Only a small amount of thorotrast seems 
to be retained in these organs, but there is tlie usual concentration of it in the ad- 
jacent lymph nodes. 

Case 11. B. C, a white woman, now aged 42, had catarrhal jaundice in 1932. A 
hepatosplenogram made on June 1, 1932 showed the liver to be normal and tlie spleen 
moderately enlarged. She later developed dementia praecox, but remained well othci- 
wisc. Reexamination on March 14, 1942, after nine years and nine months, showed 
the usual changes in distribution of the thorotrast. 

Ca.’ic 12. J. G., a colored man, now aged 65, had jaundice, ascites, and an en- 
larged liver in 1932. A hepatosplenogram made on June 16, 1932 after the injec- 
tion of 75 c.c. of thorotrast showed questionable evidence of syphilitic cirrhosis. Ihc 
patient has remained well except for the development of diabetes mcllitus. He has 
received antisyphilitic treatment. A physical examination on February 10, 1942 was 
negative, and a brom.sulfalein test showed 60 per cent retention at the end of five 
minute.s and 20 per cent at the end of 30 minutes. The hepatosplenogram, made 
nine yeans and ciglit months after the first, shows a lobulated liver with irregular di.s- 
tribution of the thorotrast (figure 9). The medium is concentrated in the splanchnic 
lymph node.n The spleen is faintly visible and is normal in size. 


Value of Ilcpatosplcnocjraphy in Diagnosis. As the years have passed 
we have hcconic more conservative in the use of this method of diagnosis 
hecait.^c of better .selection of cases. During the first few yeans we were at- 
tempting to learn all wc could about it and were using it in all cases of hepa- 
tomegaly, splenomegaly, and utuictennined masses in the tipper abdomen, and 
in cases of suspected cirrhosis or pos.sif>lc mctastascs to the liver. Experi- 
ence lias shown that it is of little value in cases of splenomegaly. Its greatest 
tt?efuUtc5> is in helping to diagnose early cases of cirrhosis of the livt-r. 
metastases in tlie liver, and rii)-ccs,^ of the liver. In the series reported there 
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Avere four cases of solitary" abscess of the liver, all positively diagnosed by 
hepatosplenography (figure 9). Cirrhosis and metastases have been con- 
firmed many times by this method of diagnosis. Cirrhosis of tlie liver is 
indicated by diffuse mottling or reduced density of the liver, often with 
clianges in size or configuration of the organ. Metastases in the liver are 
denoted by rounded areas of lessened density surrounded often by a halo of 
increased density. Abscess produces a rounded area of reduced density, 
usually without the halo. 

Little help has been obtained from follow-up films. The usual change 
is diffuse punctate or interlacing linear mottling and opacity of upper ab- 
dominal lymph nodes due probably to migration of Kupffer cells laden with 
thorotrast from the liver and spleen, to their adjacent lymph nodes. In a 
few cases some of the thoracic lymph nodes have shown evidence of thoro- 
trast deposition. In one case it appears as if there is thorotrast in both 
hemidiaphragms. In only tliree cases has die spleen .become importantly 
reduced in size Avitli increased density. In some cases of cirrhosis of the 
liver tliat organ has become smaller. In comparing films, due consideration 
must be made for even slight differences in technic. 

As to the correctness of diagnosis by hepatosplenography, review of our 
286 cases shows that the diagnosis of conditions of the liver was correct 
or very probably correct in 159 instances, incorrect in 10, and unsatisfactory 
(because of teclinical or other difficulties) in 25; in *92 cases it was im- 
possible to verify the diagnosis by necropsy, operation or subsequent course. 

Summary and Conclusions 

A report has been made of the use of thorotrast hepatosplenograph}^ in 
286 cases OA^er a period of more than 10 years. Of these patients 10 Avere 
knoAAai to have lived for more than 10 years, 5 betAveen 9 and 10 years, 3 
betAveen 8 and 9 3^ears, 5 betAveen 7 and 8 years, 3 betAveen 6 and 7 years, 
4 betAveen 5, and 6 years, 6 betAA'^een 4 and 5 years, 10 betAveen 3 and 4 years, 
10 betAveen 2 and 3 years, and 12 betAA'een 1 and 2 years. No immediate 
or remote ill effects of importance haA’^e been observed. There has been no 
evidence of latent radioactivity, depression of hepatic or splenic or hemato- 
poietic function, loAvered resistance to infection, or development of malignant 
neoplasia at the site of injection. 

Hepatosplenography is of definite value (1) in helping to diagnose cir- 
rhosis of the INer, (2) to determine tlie presence of metastases in the liA'er, 
and (3) in the diagnosis of abscess of the INer. 

Care should be taken to inject thorotrast into the veins and not into 
adjacent tissues, not because of tlie possibility of tlie deA^elopment of neo- 
plasms, but in order to preA^ent the 'formation of nodules and to save the 
veins. 

The authors wish to express their gratitude to Dr. Ricliard H. Mereditii, fellow in 
medicine. Dr. Philip S. Arthur, fellow in radiologj", and Mrs. Alice Eldred Bond, secretary’, 
for their assistance in accumulating records and films and reexamining patients. 
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A RECORDING SPHYGMOTONOGRAPH: A MACHINE 
FOR THE CONTINUOUS RECORDING OF SYS- 
TOLIC AND DIASTOLIC ARTERIAL 
PRESSURE IN MAN* 

By Kurt Lange, M.D., Nezv York, N. Y. 

In nearly all branches of medicine the problem of continuously recording 
tlie human blood pressure arises from time to time. There are many per- 
plexing problems^ the solution of which would be materially furthered by 
having a continuous record of the variations in systolic and diastolic pressure. 
In 1928 we were confronted with the following question: does the blood 
pressure rise, in certain types of angina pectoris attacks, prior to the attack 
and thereby become a provocative factor of coronary insufficiency, or does 
the rise merel)'- represent a consequence of the pain and the anxiety? The 
answer to this query depended upon the ability continuously to follow the 
pressure changes occurring over long periods of time. Moreover, for years 
there have been demands for such a device on the part of anesthetists,^ 
surgeons," and g}mecologists who desired to obtain a better impression of the 
changes occurring during the whole course of the preoperative, operative and 
the postoperative periods. Psychiatrists ® and psychologists ^ also have 
desired to estimate the influence of psychic emotions on pressure changes 
over long periods of time. 

It was the aim of our experiments to devise an instrument which would 
give correct and continuous records of the systolic as well as tire diastolic 
blood pressure and which would not need an expert operator nor result in 
tracings whicli required further interpretation. The machine should be 
universally applicable without adjustments. 

After four years of experiments, we published our first report on such 
an apparatus.®’ ® The principle of this device can be summarized as follows 
(figure 1) : 

A double-bag cuff, with a total width of 12 cm. for both bags, is applied 
to the arm of the person being examined. The cuff is connected to a supply 
of compressed gas. This connection can be interrupted electrically by a 
solenoid pinching A’^alve, thus interrupting the ascent of pressure in the cuff. 
The lower bag of the cuff, which is connected to the upper through a very 
narrow orifice, has another opening leading into a nozzle, through which the 
air from the lower bag can blow against an instrument which transforms 
the puffs of air into equivalent “puffs” of current. These electric cur- 
rents, sent through an amplifier or a system of sensitive relays, are used to 

* Received for publication Februarj' 5, 1942. _ 

From the Department of iledicine, New York Medical College, Flower and i-iftii 
Avenue Hospitals and Metropolitan Hospital Service. 
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open or close the above mentioned solenoid valve. Since there is a small leak 
in the linb to the upper cuff, some air can always escape from the system. 

The principle of the riieasuring process is tlie following ; 

The device is switched into the diastolic position in which the solenoid 
valve is normally open until it is energized; then an impulse from the lower 
cuff appears and causes its closure. In the region below the diastolic 
pressure, for reasons to be explained further on, no impulse will occur from 
the lower cuff. When the diastolic pressure is reached, the first impulse of 
sufficient steepness occurs in the lower cuff ; this activates the detecting 



Fig. 1 . Principle of the sphygmotonograph. S = solenoid pinching valve, I = indicat- 
ing instnimcnt, R = recorder, C = double cuff, Ch = cliambcr containing the set of nickel 
coils, SR = sensitive relay, PR = power relay, SW = diast.-syst. switch. 


i.’islrument causing the sdlcnoid valve to close, so that no compressed gas 
is \now supplied to the cu^. This permits sotne air to escape through the 
leak and tlie {Pressure in the .system to fall until a level is obtained at which 
no further impulses occur. Since, at this point, there is no activation of 
the valve, the valve automatically opens and again compressed gas is sup- 
plied to the cuff ^'Steni, thus repeating the procedure. A recording and 
an indicating instrument are connected with the line leading to the upper 
cuff, giving a continuous tracing of the changes in pressure. If a sy.stolic 
recording is desired mslcad of the diastolic, the switch is thrown over into 
the sy.stolic position; in this position the solenoid valve is normally closed 
and opens only when an impulse is given to the sensitive instrument from 
the lower cuff. In theytgion l)ctv.-ecn the diastolic and the systolic pre.ssurc 
every puke causes such 'an impulse and thereby oj)cns the valve and allovos 
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compressed gas to enter the cuff system. The moment the peak of the 
systolic pressure has been passed, further impulse ceases, the valve closes 
automatically, and tlie leak slowty releases the pressure. When the first 
pulse reappears in the lower bag of the cuff, an impulse again opens the valve 
and allows pressure to enter the cuff, until once again impulses to the lower 
cuff are eliminated. This procedure, too, is recorded and indicated by the 
instruments. 

Since our original publication, this basic principle has been applied and 
copied, with more or less success, by a great number of other investigators. 

In 1920, unknown to us, Kolls " had employed a somewhat similar idea to 
record the systolic, pressure alone. His system had some of our features, 
but the lower cuff in his device was always fixed at a constant pressure 
of about 100 mm. Hg. The chief disadvantage of his method resides in 
an inabilit}' to obtain readings of the diastolic pressure and to follow fluctua- 
tions of the systolic pressure which go below 100 mm. Hg, in which case 
his lower cuff acted as an occlusive cuff and ceased to act as an oscillation in- 
dicator. Furthermore, the impulses from his lower cuff were transmitted 
to a simple contact instrument by a tambour, a system which we tried but 
soon abandoned on account of its unreliability. 

Koch and Simon ® tried a procedure absolutely different from ours. 
They put the arm into a plaster of Paris cast and placed a rubber balloon 
in the hand of the patient. Fluctuations of tlie blood pressure were re- 
corded from this rubber bag which was filled with compressed gas. 

In 1936 Omberg” altered our principle by using a microphone to activate 
the solenoid valve through an amplifier as soon as a sound distal to the cuff 
appeared or disappeared. We already had rejected this device several years 
prior to this time because of the difficulty in placing the microphone on the 
correct point and because of the high disturbance level of such a microphone 
when it is sufficiently sensitive to register tlie first faint sounds. Since 
it is often very difficult, even for the trained ear, to decide which is the first 
actual sound caused by a pulse wave passing under the cuff, a microphone, 
witli no possibility of selection, very often gives misleading results. 

In 1937 Stolms copied our device in all its details save for a simple 
contact set-up, and reported that he obtained satisfactory results with it. 
We cannot understand how absolutely exact diastolic readings can be ob- 
tained by a simple contact instrument for the transformation of impulses 
from the lower cuff into activating currents. Moreover, a container con- 
nected to the upper cuff for the purpose of reducing the shock-like action 
of the device natural!}' must make it less accurate. Stokvis changed the 
instrument’s former name “Autotonograph,” to “Tensograph.” 

In the same }'ear Harrow ^ also used our device for psychological in- 
vestigations and obtained good results. 

In 1939 Doupe, Nevunan and Wilkins used tlie same principle to 
record the systolic blood pressure, replacing the contact instrument for tlie 
transformation of the impulses into electric current by ? mirrored tambour. 
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which deflected a light beam against a photocell ; this measure was intended 
to avoid contact diiflculties. 

We utilized a similar system in 1935, but abandoned it, because it was 
not sufficiently selective for registration of the diastolic pressure. 

Many investigators have published papers on the results obtained by the 
use of our original machine. Von Diringshofen employed the machine 
in collaboration with the German Air Force to investigate pressure changes 
during power, dives and tail spins under actual flying conditions. A copy of 
a record taken with the machine by him is shown in figure 11. Poeck in- 
vestigated the influence of evipal anesthesia on the blood pressure. Kron- 
feld, Mueller and Reiner ^ did extensive investigations of the influence of 
excitement and nervous unrest on the blood pressure. ' Groedel and McClel- 
lan and Peemoeller and Lund examined the behavior of the blood pres- 
sure during carbon dioxide baths. Reiner studied the influence of cross 
examinations on the blood pressure of criminals; Fasshauer and OetteP' 
investigated the changes in blood pressure occurring during changes in pos- 
ture on a tilting table; Von Bergmann reported the influence of excitement 
on the blood pressure of thyreotoxic patients. 

The use of a simple mechanical contact instrument was unsatisfactory for 
obtaining absolutely accurate readings of the diastolic pressure, although the 
systolic tracings conformed well with the values found with the Korotkov 
method. However, as always stressed, changes in magnitude of the spikes 
obtained while inflating a cuff are not a reliable sign of the diastolic pressure. 
No mechanical instrument can be used for the registration of the oscillations 
at the diastolic point, since the diastolic reading always would depend on 
the magnitude of the oscillations. Furthermore, the instrument is intended 
to test pilots under actual flight conditions. For this reason it must be 
entirely insensitive to sudden accelerations, a requirement which is never ful- 
filled by a mechanical contact instrument. It was, therefore, advisable 
to replace the original contact instrument and its later modification, the light 
beam-photo cell device, by a system of heated wires, whose electric con- 
ductivity was sensitive to air cooling. 

The puffs, originating in the lower cuff, blow against one coil ol a 
Wheatstone bridge, thus causing an imbalance. The bridge consists of 
four electrically heated coils of wire with a high temperature coefficient of 
resistance. Nickel was used for this purpose. 

The current, which now flows from the unbalanced bridge, energizes a 
sensitive relay which activities a j)ower relay which, in turn, directs the 
solenoid valve. The response of such a bolometer, as the heated wire bridge 
is technically called, depends only upon the speed of the air flow directed 
against its coils and not primarily upon the duration or magnitude of the air 
stream. Iti a .‘•cries of c.xpcriments. which will be published in another 
paper, it was deterntined that the characteristic of the o.scillometric curve 
for tlte diastolic blood pressure is a .-^tKlden change in stecpne.ss of the a.scend- 
ing i)ra!!ch of each wave at the moment whest the ,'irterial wall ijegins to 
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flutter. The same finding was made by Bazett, Laplace and Scott in their 
investigation of the oscillometric criteria of the diastolic blood pressure. 
Since the bolometer is highly sensitive to changes in air speed, a point could 
easily be selected, by gradually shunting the sensitive relay, which would 



Fig. 2. Actual design of the sphygmotonograph. P = pump. O = orifices. S = 
solenoid pinching valve. I = indicating instrument. R = recorder. = upper cuff. ^ C, = 
lower cuff. B == bolometer. SR = sensitive relay. PR = power relay. DS = diastolic 
shunt. SW = diast.-syst. switch. R.I. = pet cock for rapid inflation and deflation of the 
cuff. 

correspond with the sudden change in steepness of the oscillometric curve 
occurring at the diastolic pressure. 

This bolometer was placed in a chamber which was kept at the same pres- 
sure as both bags of the cuff, by using orifices, in the air supply lines to the 
cuff and the bolometer chamber, which arc proportional to their respective 
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sizes. By this arrangement (figure 2) only the puffs resulting from pulse 
oscillations against the lower cuff, which is on the same pressure level as the 
upper cuff, act against the bolometer, while all fluctuations of ascending or 
descending air pressure in the whole system do not influence the “pulse 
detector” at all. At the same time the two-bag system prevents the border 
beats from reaching the lower cuff. 

In order to avoid a shock-like operation of the machine, a condenser is 
inserted across the contact of the sensitive relay. The condenser is charged 
by every contact which this relay makes. The size is such as to keep the 



Fig. 3. Sdicnic of action of the sphygmotonograpli. Tiic intcrartcnal fliiclu.ittons of 
the blood pressure are only sketched, t, = duration of tlic time lag, Pj — speed of deflation of 
the cuff, Pa = speed of inflation of the cufT. 


power relay closed and the pinching valve open or closed, dejicnding on the 
position of the switch, for the time of two seconds after one impulse has 
occurred. Tf, in this period of two sccond.s, another contact occtir.s a neu* 
time lag of two seconds is added. If not, the power relay breaks attcr two 
.seconds, as explained in figure 3. The time lag of two .seconds was cho.^cn 
in order to bridge from one pul.se to the next, even in casc.s of licart bloclc 
with only 30 pulse.s per minute. 

The pulse rate can he counted from the oscillations made by the pointer 
of the indicating instrument which is connected to the upjier cuft and which, 
therefore, rcceive.s the oscillations of the border beats even when the .sy.stolic 
pressure is reached. Wlien a diastolic rea<}ing is taken, the pulse rafe can 
also Ik- seen at the pointer of the niiliiarnmcter, which, shows roughly the 
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currents coming from the bolometer. At the same time this instrument 
permits tlie resetting of the bolometer to zero if this point should have been 
lost. A variable resistor across one of the bolometer coils permits this re- 
setting ; however, this is very rarely necessary. 

A small, built-in motor driven compressor provides the whole device with 
the necessaiy amount of compressed air. In order to make the instrument 
explosion proof for its use in the operating room, it was housed in a heavy 
metal casing. The compressor draws its air supply through a 12 foot tube. 
The electric cord also runs through this tube, distant from tlie field' of ex- 
plosive gases in the operating room. Rapid inflation of tlie cuff can be af- 
fected through a rapid inflating valve which connects the compressor directly 
to the cuff, avoiding the slow ascent through the orifices in case a rapid start 
for the tracing of the systolic pressure seems desirable. The same by-pass 
can be used in another position for rapid deflation of the cuffs after the 
examination is finished or when it is interrupted. 

The device is very simple to use. The cuff is applied snugly and high 
up on the arm of the patient. The machine is connected to an electric outlet 
and tlie recorder pen filled with ink. The switch is then brought into posi- 
tion "diastolic” and within a few seconds the machine climbs to the diastolic 
pressure and remains there and follows it continuously. If a systolic reading 
is desired, the switch is then thrown over into the “systolic” position. The 
machine climbs to the systolic level and stays there continuously. When the 
examination is finished, the switch is brought back into the “off” position 
and the cuft empties automatically through the rapid deflation i^alve. 

Measurements ai*e carried out as follows ; 

• Diastolic Blood Pressure. The electric switch is brought into the posi- 
tion “diastolic,” tliereby keeping the valve open as long as no sufficiently 
steep impulses hit the bolometer. The pressure in the cuffs and in the 
bolometer chamber climbs to the point at whicli the first sufficiently steep 
oscillation occurs. At this moment the valve closes and the pressure de- 
creases. Because of the time lag, the valve is kept closed for two seconds, 
during which the pressure in the system falls, owing to the continuous leak. 
If no other impulse of the steepness for which the instrument has been set 
hits the bolometer in the meantime, the valve will open again after two 
seconds and permit compressed gas to reenter the bag-chamber system. The 
size of the spikes resulting from this type of operation is determined by four 
factors:' the time lag (ti) ; speed of inflation (pa) ; speed of deflation (pa) ; 
and finally, to a certain extent, by tlie pulse rate (tp) (figure 3). 

Systolic Blood Pressure. The switch is tlirown from the diastolic to tlie 
systolic position, which mean’s that now every puff on tlie bolometer opens 
the valve. Since in tlie region between systolic and diastolic pressure every 
pulse causes a puff, tlie valve is immediate^ opened and is kept open because 
of the time lag which bridges from one pulse to tlie next, unless the time 
interval from one impulse to the next is longer than two seconds. When 
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the pressure in the upper cuff has risen to a level just above the systolic 
pressure, no impulse can occur in the lower cuff, and aker the time lag of two 
seconds, the valve closes. Air escapes through tlie leak until the first oscilla- 
tion in the lower cuff recurs and causes the whole process to be repeated. 
The size of the spikes depends on the factors mentioned for the diastolic 
blood pressure. 

The time lag of two seconds was chosen for reasons mentioned above. 
An inflation speed of 3 mm. Hg per second and a deflation speed of 3 mm. 
Hg per second were selected in order to comply as nearly as advisable with 
the recommendations of the American Heart Association for standardization 
of blood pressure readings. The size of a spike, for the diastolic as well as 
for the systolic pressure, caused by one single puff upon the bolometer, must 
therefore theoretically be 6 mm. Hg. From the manner of action described 
above, it is clear that the reading for the diastolic pressure is represented by 
the upper turning point of the diastolic spike, whereas the systolic pressure is 
represented by the lowest turning point of the systolic spike. 

The rapidity with which readings are automatically taken by the machine 
can easily be deduced mathematically. After the first impulse has reached 
the bolometer, the time lag keeps the valve open for two seconds, during 
which the pressure increases 6 mm. After two seconds, the valve closes; the 
pressure has to fall for two more seconds in order to come back to the 
original level, where again a puff hits the bolometer. This means that 
every four .seconds a reading is taken, or 15 readings per minute. If, in 
the meantime, the blood pressure has increased, the nc.xt reading will be 
taken by the machine after an interval of less than four seconds. If the 
blood pressure has decreased, the time interval will be longer than four 
seconds, depending on the amount of decrease. 

It must be kept in mind that the compensation method in itself has an 
inherent error as demonstrated in figure 3. The descending or ascending 
pressure in the cuff docs not always hit the pulse wave on its tip. 1 his 
error depends on the speed of inflation and deflation and the pulse rate. 

{ The higher the inflation and deflation speed, the greater the error. Ihe 
\higher the pulse rate, the smaller the possible error. With the data stand- 
ards chosen for the instrument, the ina.ximal error at a pulse rate of 60 is 
3\nuu. Hg. An absolutely even blood pressure can, therefore, be recorded 
by^an uneven tracing with ina.ximal distortions of 3 mm. Mg- Ihe same 
error can always distort the results of pressure measurements talten in the 


usual way, a factor important in making comparative readings. 

Since the machine is limited in its inflation and deflation speed by choos- 
ing certain sizes of the inlet and outlet orifices, it is obvious that it cannot 
follow minute blood ])ressurc changes ivlu’ch occur with a higher rapidity 
than the speed given by the inflation and deflation orifices. Hereby the 
regulation ^pikc.s gain the importance of indicating whetlier or not varia- 
tions in pressure are followed by tlie machine mimitefy. If an ascend- 

ing or dcsccitding branch »;if .a tracing does not contaitt a spike .at least every 
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two seconds, it means that the tracing is not as steep as the change in blood 
pressure and the machine is too inert to follow the original change with 
sufficient speed. 

In order to prove that the machine in itself does not change its sensi- 
tivit}’’, a container of about 1000 c.c. size was connected with one opening by 
a narrow orifice to the slit above the exposed coil of the bolometer. Another 
opening of the container was connected to the solenoid valve. The switch 
was then brought into the position “diastolic” and a tracing was obtained. 
The compressed gas entered through the open valve into tlie container, 



1, a breatli holding test is performed and ended at 2. At 3, the machine is switched from 
diastolic to sj’stolic. 

raising its pressure to a point where the speed of air directed against the 
bolometer was large enough to cause an impulse over the relays and to 
close the valve. The leak in the system now allowed the pressure to 
decrease for two seconds due to the time lag. After this time lag of 
two seconds was over, tire valve reopened and the action began again. 
If the macliine did not show ari)’ clrange in sensitivity, all the top points of 
the tracing must be at exactly the same level, while the spikes must be ab- 
solutely alike. 

The diastolic adjustment was set to correspond with the values obtained 
by the auscultatory method. If the assumption was correct that there is a 
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definite characteristic change in steepness of the oscillogram at the point at 
which the auscultatory signs for the diastolic pressure appear, it should be 
possible to set the diastolic sensitivity in one case in accordance with the 
auscultatory finding, and this value should be correct in all other cases as well. 
As shown below, through comparative readings in a great number of pa- 
tients, this was the case. At the same time, auscultatory controls for the 
diastolic pressure in one case with fluctuating blood pressure must correspond 
to the respective points in the sphygmotonogram. This, too, is true. 

Since this sensitivity is electrically defined, we were able to create 
an adjustment device for the diastolic sensitivity based on electric and air 
flow conditions only. It is no longer necessary to adjust the machine to the 
patient, but the following data represent the sensitivity necessary to obtain 
good conformit 3 \ Air under a pressure of 50 mm. Hg, blown through a 
very narrow orifice of an exactly determined size against the exposed coil 
of the bolometer, must cause a current of 455 microamperes to flow to the 
rela 3 ^ Since the rela 3 ^ itself is previously set exactly to “make” at a certain 
current, the diastolic sensitivit 3 ’’ is electricall 3 '’ defined. If this definition is 
correct, one machine must not only give satisfactory conformity with an 
auscultatory reading in a great number of patients, but two machines at- 
tached to both arms of a patient with an equal pressure on both arms must 
give the same results and must show the same picture for fluctuations of the 
diastolic pressure. This is the case as shown in figure 4 in which the sphyg- 
motonogram of two machines, used on the same patient, are traced, one over 
the other, and show a satisfactor 3 ' identit 3 ^ 


II 

It is obvious that there are certain ph 3 ’siological objections to the method 
itself. Taking long tracings of the S 3 '^stolic blood pressure causes a partial 
arrest of circulation in the arm, which is said to have detrimental cftccts on 
the nerve trunk, on the vessels, or on the muscles. After all, it must be 
remembered that no total arrest of the circulation takes place, since about 
everv third pulse goes through. Thomas Lewis ■'* in his book on “Vascuiai 
Disorders of the Limbs" proves that even total arrest in an arm up to Jialf an 
hour doc.s not cause anv injur\- to the limb. From the many tliousan(L 
of cases treated with Bier's hyperemia, it is known that even much longer 
periods of a lu'gh grade stagnation and pressure on the nerve trunk do not 
rc.sult in damage. The shortest period reported for a \’olkmann contracture 
was five liours of total arrest and direct injurv' to the arterv. We have so 
far examined uiorc than 400 cases taking continuous systolic tracings for at 
least 10 mituttes, but not more than 30 mituites without interruption, hi 
!;one of these cases lias any injur\' been observed, although some cases were 
examined for a jK-riod lasting from five to seven iiours, records being taken 
for 20 inimstes rmd the cufts emptied for five minutes. .After a ffcriod ot 
alHJUt 10 minute', mufthness and a certain ticklitfg sensation appear in the 



A RECORDING SPHYGMOTONOGRAPH 


377 


fingers, which some patients call very uncomfortable, whereas others are not 
much disturbed by it. It is obvious that during anestliesia these questions 
are of no importance. In three of our cases we were compelled to stop the 
examination after a couple of minutes, since petechial bleeding appeared 
on the skin of the arm. These three patients had recovered from an infec- 
tious disease a short time before the test and had a positive Rumple-Leede 
phenomenon. 

Another objection concerns the influence of the discomfort on the blood 
pressure itself. In order to test tliis, tracings of 15 minutes’ duration in 10 
unselected patients in a quiet ward were taken, so that no other psychic in- 
fluence disturbed pur patients. In none of them did the systolic blood pres- 
sure cliange more than + 5 mm. Hg during the whole period of observation. 



Fig. 5, The sphygmotonograph. 


Another objection involves the question whether the sta^iation of blood 
in one part of the circulatory system decreases the circulating blood volume 
so much that this in itself causes changes of the blood pressure. In none of 
the above-mentioned 10 patients did the systolic blood pressure taken 
by the auscultatory method immediately before the start of the sphygmotono- 
gram vary more than + 3 mm. Hg from tlie average blood pressure ob- 
tained during the 15 minutes of continuous recording. 

In order to prove the accuracy of the device, 110 unselected male and 
female cases from the wards were examined in the following way: 

All patients were resting in bed. The cuff of the machine (figure 5) 
was then applied high up and snugly on the upper arm of the patient and 
rapidly inflated through the special valve. The machine was then switched 
out and with a stethoscope a systolic and diastolic reading was taken in the 
usual manner. After the pressure of the cuff had come down to zero, a 
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diastolic and then a S3'^stolic reading was recorded by the machine, always tak- 
ing the average of the second, third and fourth readings of the machine 
as the final result. Immediatel}^ thereafter another auscultatoiy reading, 
using the first mentioned technic, was made. The average results of the 
first and the second auscultatory reading were taken as a final auscultatory 
result. The auscultatory readings were made by the author with few ex- 
ceptions, in which they were taken by other physicians. As criterion for 
the diastolic pressure, the end of the fourth phase was considered to be cor- 
rect, a point to which the automatic diastolic recording of the machine was 
also adjusted. 

Taking the average of 109 cases, the automatically recorded results for 
the systolic pressure were 0.06 mm. Hg higher than the auscultatory 
values found. In one case with a severe Moenckeberg sclerosis, neither the 
sphygmotonograph nor the auscultatoiy method gave a good result. In table 
1 the number of cases with the different degrees of deviation arc shown. 

Table I 

Deviations of Measurements Taken With the Sphygmotonograph from the Values 

Found by Auscultation 


Number of Cases 



I" or the diastolic prc.'^surc. tltc automatically recorded resuif.s taken from 
the average of 9<S cases were 4.0 mm. Hg lower tlian the values found in* 
auscultation. I able 1 shows the different degrees of deviation and the nuin- 
l)er of cases concerned. In 1 1 cases no .satisfactory auscultatory readings 
cotiki !)e obtained, and .seven [)aticnts examined with tlic machine flid not yield 
a .satisfactory result. 

In order to prove the accuracy of the machine, a microjihone was placed 
over the brachial artery while the cuff of the machine was applicfl proxi- 
mally. The power relay was then disconnected from the %'alvc and con- 
nected in st’ch a rv.ay :i> to close a small current through the striitg of an 
ck-ctrocardiograph when the relay pulled itt. the same time the tnicro- 


rctone was connected in the souml recording ujiit of the s.'une clectroraruio- 


If the rcsulss of th" srrlu'gmotonngraph are correct, the firs? ctoang 
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Fig. 6. Record confirming the accuracy of the measurements taken with the sphygmo- 
tono^aph. The upper tracing is taken at the systolic level, the lower at tlie diastolic level. 
A microphone is placed over the brachial arterj' distal from the cuff of the sphygmotonograph. 
The contacts of tlie power relay close a current through the string of the electrocardio- 
graph when the former is pulled in._ The first sound in the systolic tracing as well as in the 
diastolic coincides witli the first action of the machine. 



Fig. /, V. D., white male, aged 21. Tracing of the diastolic _ and systolic pressure 
showing Mayer-Traube-Hering waves in tlie systolic tracing which disappear under tlie in- 
fluence of 0.02 gram morphine. At 1 injection of 0.02 morphine. At 2 the machine is 
switched from diastolic to systolic. 




380 


KURT LANGE 


of the circuit over the galvanometer string should coincide witli tlie first ap- 
pearance of a sound, for the systolic with falling pressure as well as for the 
diastolic vritii rising pressure. Seven patients were CNamined in this wav. 
In three of them no satisfactor}- sound tracings could be obtained owing to 
faintness of the sound, involuntaty movements or generally unclear sound 
picture. In four patients the results were satis factor)-. None of them 
shotyed a deviation ot more than one beat betv.-cen the stethogram and tlie 
sphygmotonogram. Such a tracing is sltown in figure 6. 

A discussion of the question of whetlier the sphygmotonographic results 
coincide with values found by intra-arterial measurements is purposely 



avoided. Such comparative examinations are in tlie course of completion 
and will be reported later. The sphygmotonograpli is set to give con- 
tinuous readings of systolic and diastolic values as found with tlie ausail- 
tatoxy* metliod when used accurately. This method gives the end pressure 
and not the side pressure, since it is an occlusive one. 

A few basic facts found in most of the tracings seem wortli mentioning 
at this point. In many persons the blood pressure does not run evenly. 
In many patients examined, we found IVIayer-Traube-Hering waves be- 
tween 15 and 30 seconds long and between 4 and 12 mm. Hg in height. 
These waves, as shown in figure 7, seem largely influenced by psychic 
emotions and xery often disappear under ordinary- doses of morphine. 
When they disappear during anesthesia, it points to tlie fact tliat the anes- 
thesia is unduly deep, causing loss of normal circulator)- reactions. They 
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seem to be lost in patients with excessive hypertension and to disappear in 
shock. The}^ seem to be more pronounced when tliere is a slight increase of 
carbon dioxide in the arterial blood when breatliing is impaired as, for 
example, in laryngospasm. Stress must be put upon the fact tliat even very 
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Fig. 9. A. K., white male, aged 22. The influence of a conversation on the diastolic and 
systolic blood pressure of a thyreotoxic man. Conversation begins at 1 and ends at 2. 



Fig. 10. Systolic blood -pressure of a pilot in an airplane during a tail spin witli in- 
creasing centrifugal acceleration up to 4.5 g (From H. v. Diringshofen i-). The degree of 
acceleration is shown bj' the deviation from the horizontal of the upper marker line. (Marks 
10 seconds.) 
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slight excitement can cause considerable increase in blood pressure; mere 
conversation or watching- the blood pressure machine can cause increases 
up to 15 ni!n. Hg in normal persons. Such increases are much more out- 
spoken in thyreotoxic patients and in patients with slight hypertension and 
suggest, when present in patients with otherwise normal blood pressure, a 
tendency towards hypertension. 

In general it can be said that to obtain basic blood pressure conditions 
as represented by a steady non-fluctuating sphygmotonogram, it is necessary 
to have the patient at absolute rest with no disturbances whatsoever (figure 

9 ). 

We believe that this instrument in its various applications as shown in 
figures 8 and 10 can essentially clarify many conditions now obscure, and 
prevent unpleasant incidents during anesthesia. 

Summary 

1. A machine is described udiich automatically takes contipuous records 
of the systolic as well as diastolic blood pressure of^man. 

The principle and the detailed construction are shown and the me- 
chanical arrangements and working conditions discussed. The inertia of 
the machine is shown and the meaning of the obtained tretcings is discussed. 

2. A simple mechanical contact device is not satisfactory for registering 
the diastolic pressure, since it is dependent on the magiutude of the oscil- 
lations instead of on the steepness of the ascending branch. A heated wire 
system (bolometer) is used to .transform the puffs of air into electric currents. 

3. The steepness of the ascending branch of the diastolic oscillation 
is an exact criterion for the diastolic pressure. 

4. The accuracy of the sphygmotonograph was proved by comparisons 
with the auscultatory method in 109 patients. The average difference for 
the systolic pressure was 0.06 mm. Hg, for the diastolic pressure 4.0 mm. 
Hg. 

5. Records taken from both arms of the same patient with two machines 
are identical. 

6. Taking uninterrupted records for a period of 30 minutes with partial 
arrest of the circulation in the limb concerned does not produce any detri- 
mental effect on the A^essels, nerves or muscles. 

7. The partial arrest of circulation and the pressure on the limb do not 
produce changes in the blood pressure. 

8. Comparative measurements with the Korotkov method, using a re- 
cording microphone instead of the stethoscope, show the accuracy of the 
sphygmotonograph,, 

9. Many normal persons show Mayer-Traube-Hering waves of a wave 
length of about 30 seconds and a height up to 12 mm. Hg in size under 
excitement and impaired breathing conditions. 

10. Even slight mental work or excitement may cause a considerable ni- 
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crease in diastolic and systolic blood pressure, especially in individuals in the 
very beginning of li}^ertension. 

I \yish to express my thanks to the engineering staff of the Cambridge Instrument Co. 
for their assistance in planning many technical details. 
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CASE REPORTS 


LARYNGEAL AND SYSTEMIC HISTOPLASMOSIS (DARLING) * 


B}’- Paul A. Van Pernis, M.D.,t MiRiA^r E. Benson, S.B,, and 
Paul H. Holinger, M.D., Chicago, Illinois 

Medical interest in histoplasmosis (Darling) has been aroused recently by 
the increased number of reports published. These accounts indicate that this 
endemic disease has become more prevalent or that it has existed unrecognized. 
The difficulties encountered in clinical diagnosis of the disease are due appar- 
entl}'^ to the variety of symptoms presented by these patients. The specific or- 
ganism has been isolated by cultures in onh-^ a few patients during life or from 
tissues post mortem. There is no information concerning the morbidity of the 
disease because all patients Icnown to have had the infection have died. Little is 
known about the predisposing factors of the infection. Heredity and environ- 
ment seem to have no effect on the course. The disease, though endemic, is not 
restricted in geographic distribution. Twenty-two males and 10 females have 
died ; their age incidence ranges from six months to 69 years. The course of the 
disease seems to be short in the very young and longer in older persons and is 
unaffected by climate, season, or state of hygiene. Occupation seems not to be 
a factor, although many of the patients lived in rural districts or had close con- 
tact with farm products. 

The causal organism is Histoplaswa capsulatum, a member of the fungi im- 
perfecti. It exists in yeast and mycelial forms. The yeast form is pathogenic 
in man although the mycelial form Avas found once in human tissues.^ The 
hyphae are 2.5 to 11.5 /x in diameter and may be either straight, branched, or 
septate. Chlamydospores range from 4 to 10 /x in diameter and are rich in fat. 
They are sessile, lateral, intercalary, or pedicellate. The characteristic ascus-like 
bodies are 10 to 25 /x in diameter, rich in fat, and must be present for identifica- 
tion of the fungus organism. At first they are smooth' or crenate but become 
spinose with barbs as long as 5 to 6 fi. They are attached to hyphae terminally, 
laterally, or in the interstices.” The fungus grows Avell on various media and 
the disease can be reproduced in animals. The mode of infection, distribution 
outside the body, and the nature of immunity, if any, are unknown. 

The organism, once established in the body, inA^ades many tissues. There 
has been enlargement of the liver or spleen with or Avithout tubercle-like nodules 
in most of the cases; small, heriiorrhagic, firm, white nodules or patchy con- 
solidation of the lungs in 50 per cent; focal necrosis in cervical, axillary, tracheo- 
bronchial, mesenteric and periaortic lymph nodes in many ; necrosis, hemorrhage 
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or enlargement of the suprarenal glands in 10 ; multiple ulcerations, scaling, 
nodular thickenings, or purpuric spots in the skin of six ; granulomatous lesions 
of the epiglottis, vocal cords, and lar3mx in two; small gray nodules on tlie 
serosa of the duodenum, ileum and colon ; granular annular ulcers of the jejunum, 
ileum, and colon ; longitudinal ulcers of the colon and rectum ; small gray nodules 
on the anterior surface of the left ventricle of the heart, meninges, thymus, and 
pancreas ; and small hemorrhages in the kidney. 

Microscopic findings vary as widel}^ as the gross pathological changes. 
Coccoid bodies corresponding to the yeast form of Histofilasma capsulahmi have 
been described in alveolar cells; in monocytic phagocytes of alveolar and bron- 
chial exudates, nasal, buccal, palatine, or laryngeal ulcers, skin, epicardium, 
meninges, duodenal serosa, intestinal lamina propria, periportal regions of the 
liver, necrotic regions in the spleen, l3’’mph nodes, renal medulla and glomerular 
tufts, sternal bone marrow and ear exudates; in endothelial cells of the capil- 
laries, liver, spleen, tyniph nodes, and skin ; in medullary and cortical cells of the 
suprarenal gland ; in the epithelium of the skin ; and in the acinar epithelium of 
the prostate. 

Accompanying these parasitized cells are lymphoc}'tic exudates with or with- 
out necrosis, scar tissue, or hyaline masses. Giant cells were reported once in 
the spleen. The lesions resemble tuberculosis. Watson ® stated that the first 
change following parasitism of^the cells is necrosis and lymphocytic exudates, 
followed by scarring and hyalinization. In ulcers, lymphocytes are numerous, 
and there are very few polynuclear leukocytes. Phagocytized mononuclear cells 
are abundant. In the lung a lymphocytic bronchopneumonia may develop. 
The m3'celial form of the organism has been seen in the bronchial e.xudate of one 
patient.’- 

The invaded cells ma}’- have onl3' four or five coccoid bodies or 50 or more. 
These bodies are 2 to 4 ^ in diameter with central dark blue granules and pale 
pink c3^toplasm, in hematox 34 iu and eosin-stained preparations. A narrow 
retractile zone surrounds the cell. The granules ma3'- be single or five to six in 
number. The3’^ sometimes form chains or crescents rvithin the organism that 
suggest tlie merozoites of protozoan parasites. At times the cytoplasm appears 
vacuolated. 

Darling ■* listed the syndrome of anemia, fever, splenomegaly, and weight loss 
as characteristic of the disease. S3unptoms referable to the respiratory tract 
were cough, rhinitis, rhinorrhagia, sore throat, hoarseness, and d3’-spnea. Gas- 
trointestinal S3unptoms were sore gums, ulcers of the mouth or tongue, nausea, 
emesis, epigastric fullness, diarrhea with or without blood, and loss of weight. 
The liver, spleen, or lymph nodes ma3' or may not be enlarged. Low-grade 
fever reported in man3’^ patients marked^ simulates the afternoon or early eve- 
ning fever of tuberculosis. Blood conditions var3\ Five cases had a chronic 
otitis media. Ulcers, purpura, bullae, scaling, jaundice and brown pigmentation 
of the skin have been described. 

Various agents have been tried in an attempt to halt the progress of the dis- 
ease. Among them are quinine, potassium iodide, neoarsphenamine, bismuth 
subnitrate, stovarsol, ionized copper, roentgen-ra3', splenectom3', sulfanilamide, 
pentnucleotide, blood transfusions, potassium arsenite and tartar emetic. Me- 
lene3' suggested the use of antiiiion}- and potassium compounds. 
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Only fatal infections thus far have been recorded. Some patients seem to 
die from a pneumonia, others from “heart failure.” Lesions of the suprarenal 
glands have been reported in 10 ; death in these may have been due to su])rarenal 
insufficiency. 

Histoplasmosis maj' be diagnosed in various ways. Stains of the peripheral 
blood and of bone marrow biopsies may afford a clue. Biopsies of available 
tissues, such as laryngeal, huccal, or rectal ulcers, may furnish histological and 
cultural evidence of the condition. Dexti'ose broth culture filtrates of the fungus 
isolated from lesions produce specific immediate and delayed skin reactions.® 
An iminediate reaction, like an urticarial wheal 1 to 1.5 cm. in diameter, ap- 
pears with undiluted filtrate in 15 to 30 minutes after the injection. The de- 
layed reaction, clearly visible after IS to 24 hours, consists of a marked erythema 
and swelling of the skin which gradually disappears after five or six days. Dex- 
trose broth filtrates treated with three volumes of acetone yield the specific sub- 
stance responsible for the skin reaction. This flocculent precipitate, when re- 
dissolved in saline and injected intradermally, jM'oduces a t 3 'pical erythematous 
wheal in 30 to 60 minutes. 


C\SE Report 

A 63-year-olcl Latvian bartender had an irritation of his throat and increasing 
hoarseness for 18 months. He had lost 40 pounds in weight in six months and for 
one month had difficulty in swallowing. He noticed increasing weakness and a 
chronic cough, productive of a thin, wateiy sputum. His appetite was poor, and he 
had a sensation of epigastric fullness aggravated by food but relieved by emesis, soda 
and warm water. He had impaired hearing in Ins left ear since childhood, associated 
with an occasional thick yellow exudate. In 1915, he had diphtheria; in 1932, pleurisy. 
Syphilis and gonorrhea, contracted in 1925, had been adequately treated. 

On admission to the hospital the patient appeared to have lost weight. His blood 
pressure was 115 mm. Hg systolic and 75 mm. diastolic, pulse 80, and temperature 
98.6° F. The lips and buccal mucosa were pale. The gums were soft and had 
receded. Hearing in his left ear was markedly impaired. Ihe chest was emphy- 
sematous and the lungs hyperresonant but without adventitious sounds. The ab- 
domen was protuberant and the liver palpable three fingers’ breadth below the costal 
margin. There was wasting of the muscles of the extremities and coarse thickening 
and longitudinal ridging of the finger and toe nails. Mirror exaniination of the 
larynx revealed a small polypoid tumor in the midportion of tlie phonating edge of 
the left true cord. The aryepiglottic folds and arytenoids were _ thickened and theii 
laryngeal surfaces had a soft, slightly ulcerated mass extending across the entire 
posterior commissure. The lesion was red and covered with a gray exudate. Ihe 
motility of the cords was impaired. Physical examination was otherwise normal. 
The Kahn test was negative, the urine was normal, and repeated stool and sputum 
examinations were negative. Sternal biopsies and differential blood stains weie 
normal. The red blood cells ranged between 5,120,000 on admission to 4,680,000 
shortly before death ; the hemoglobin was 15.4 to 12.8 grams per cent, and the leuko- 
cytes 7,950 to 5,620 per cu. mm. Roentgen examination of the larynx suggested an 
irregularity of the body of the thyroid cartilage and a slight increase in density about 
the arytenoids. The lungs had increased hilar shadows and calcified nodules in the 
left hilum, and the peribronchial markings were increased. A gastrointestinal study 
demonstrated only a decreased motility of the ileum. The liver and spleen were 
enlarged. Direct examination of the larynx substantiated the findings of mirror ex- 
amination. A verrucous mass extended across the posterior commissure, spread 
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laterally into the ventricles and superiorly to involve the posterior portions of the 
false cords. The polyp on the left true cord as well as tissue from tlie posterior 
commissure was removed. The tissues were diagnosed as histoplasmosis of the larynx 
by Dr. Edwin F. Hirsch. Other tissues were removed two weeks later for further 
histological study and bacteriological culture. Hisioplasma capsiilafnm was isolated 
from them on various mediums. The patient was discharged from the hospital and, 
until his last admission two montlis later, lost 80 pounds in weight, became pro- 
gressively weaker, and developed a bronze pigmentation of the skin. As nutrition 
seemed of prime importance, treatment was so directed. Small ulcers appeared in the 



Fig. 1. Drawing illustrating the location and extent of the histoplasma granulation tissue 

lesions of the larynx. 

left premolar region and on the right side of the base of the tongue from which no 
unusual organisms were cultured. He had late afternoon or early evening rises in 
temperature to 100° F. The constituents of the blood were within normal ranges. 
Neoarsphenaniine, sulfanilamide, potassium iodide, yellow bone marrow and potassium 
permanganate gargles did not improve his general condition. The ulcers of the mouth 
and tongue healed. The laryngeal lesion improved. During one month he re- 
ceived 280 grains of tartar emetic intravenously and by mouth, but without im- 
provement generally. The patient died approxiniateh' five months after the diagnosis 
of histoplasmosis had been made. 

Autopsy was done eight hours after death. The body weighed 100 pounds. 
There was poor oral hygiene with a blue-black discoloration of the gingival margins 
and caries of the teeth. The skin was generally pigmented light brown. Emaciation 
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was marked. The toe and linger nails were thickened and had prominent longitudinal 
ridges. The axillary, periaortic, abdominal, tracheobronchial, cervical, inguinal and 
biliary lym])h nodes were not enlarged hut the centers of some were yellow and 
slightly soft. Aloiig the root of the mesentery were small, glistening, white nodules 
not larger than 3 mm. in diameter. Dense fibrous adhesions were between the lateral 
chest wall and the right lung. 7'here was a moderate atherosclerosis of the aorta. 
The esophagus had slight epitheliosis and a small diverticulum. 'J'hc heart had only a 
moderate cloudy swelling. It weighed 250 grams. The right suprarenal gland 
weighed 14.2 grams, had a firm fibrous capsule, and its center was caseous, gray-yellow 


m: 
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Fig. 2. Photomicrograph illustrating the large phagocytes with the histoplasina inclusions in 
the laryngeal granulation tissues. Hematoxylin-eosin stain X 980. 


tissue. The similar left suprarenal gland weighed 14.5 grams. No normal supra 
renal tissue remained. Each kidney weighed 200 grams and had slight senile nep iro 
sclerosis. There were no changes of the gall-bladder and bile ducts, panel eas anc 
pancreatic ducts. The pancreas weighed 86 grams. The liver had a moderate chronic 
■passive hyperemia and weighed 1890 grams. The spleen weighed 475 grams anc 
had only scattered gray-white nodules 2 to 4 mm. in diameter. The left lung weighec 
595 grams; the right, 900 grams. They had only fibrous adhesions covering the pleuia 
of the right lung. The stomach, duodenum, ileum, colon, and rectum were noi ma . 
The mucosa of the jejunum was hyperemic. Scattered regions with blebs seemed to 
^ contain gas and were on both the mesenteric and antimesenteric sides. These ranged 
from 3 mm. to 3.2 cm. in diameter. The larger regions seemed multiloculated and 
were raised as much as 1 cm. above the surrounding mucosa. 

The vocal cords and larynx were hyperemic. In the right posterior commissure 
was a finely granular, gray-white tissue 0.6 by 0.2 cm. with several depressions 2 to 3 



CASE REPORTS 


389 


mm. deep. The vocal cords were smooth. In the right p 3 'riform sinus were five graj"- 
white nodules, 4 mm. in diameter. Another nodule was on the right posterior pillar. 
The left pyriform sinus had 11 similar nodules, three of which were confluent and 
shaped like a clover-leaf. Three other nodules were on the left posterior pillar. The 
base of the tongue had similar nodules. The tonsils were atrophied. The left middle 
ear was fibrous and hyperemic. The surrounding bone was soft and porous. The 
ear drum was perforated, thick, and gray. The external canal was filled with waxy 
material. A circular depression, 3.8 by 3.2 cm., of the frontal bone in the midline ap- 
parently was an old injury. The calvarium, dura, brain, dural sinuses, cerebrospinal 



Fig. 3. Photomicrograph illustrating the parasitic invasion of swollen cortical cells of the 
suprarenal gland. Phosphotungstic acid-hematoxylin stain X 920. 

fluid, hypophysis, accessoiy nasal sinuses, right middle ear, right and left mastoid proc- 
esses, were without change. 

Cultures of heart blood, cerebrospinal fluid, right and left suprarenal glands, peri- 
cardial fluid, and left ear exudates on Endo’s agar, blood agar, dextrose agar, beef 
heart broth and dextrose broth were overgrown by' B. viitcosiis capsulatus, and con- 
tinued to be when subcultured twice, a week apart. Histoplasma capsulatnui was not 
recovered from these cultures after three weeks. 

Lymph nodes from various places were similar in histological detail. They were 
moderately edematous. In the cytoplasm of monocytic macrophages were spherical 
refractile bodies 2 to 4 m in diameter. In the centers of these bodies were one to five 
dark blue granules; outside was a clear halo. There was a thin refractile capsule. 
Some of these bodies were extracellular. There were many large and small fibrous 
scars. With high magnification the centers of these scars consisted of disintegrating 
nuclei of monocytic cells and many pale oval bodies 2 to 4 in diameter without 
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basophilic granules. Outside of these regions in the larger scars was a zone of 
lymphocytes resembling a tubercle. An occasional multinucleatccl giant cell was 
found in some of the lymph nodes. Some of the parasitized cells had one or two oval 
bodies ; others had 30 to 50. Sections stained by the Ziehl-Neelson method revealed no 
acid-fast organisms. Parasitized cells were also found in the sinuses. In a few 
places where the capillary endothelium was thickened, a parasitized endothelial cell 
was seen. In phosphotungstic acid-hematoxylin preparations the granules were dark 
blue and the clear zone faintly orange. In eosin-methylene blue preparations the 
granules were bright blue and the clear zone faintly pink. In preparations stained by 
Masson’s trichrome method, the granules were brown to black and the clear zone was 
faintly green. These staining reactions correspond to those of collagen. The 
tracheobronchial lymph nodes contained monocytic phagocytes with carbon pigment 
and yeast bodies in their cytoplasm. 

Tissues from the left middle car were chronic granulation tissues with many mono- 
nuclear cells filled with the characteristic oval histoplasma organisms. Bone marrow 
sections showed the trabecular spaces filled with lymphocytes and mononuclear cells, 
singly or in clumps, containing parasites 2 to 4 m in diameter. 

Extensive portions of the histological preparations of the left and riglit supra- 
renal glands were necrotic. Radiating from the fibrous capsule into the granular 
debris were stalks of poorly vascular chronic granulation tissue. The necrotic por- 
tions were tissue debris with polynuclear leukocytes, lymphoc 3 'tes, and mononuclear 
phagocj'tes. • Much of the tissue debris with high magnification consisted of dis- 
integrating masses of yeast bodies. At one place next to the fibrous tissue capsule 
were a few large cortical cells in parallel rows. The cj'toplasm of these^ cells was 
filled with 3 'east bodies. Sections stained by the Ziehl-Neelson method failed to re- 
veal acid-fast organisms. Some of the necrotic tissues were surrounded by zones of 
lymphocytes and a few large multinucleated giant cells. ... 

The tissues of the laiwnx had a narrow regular surface squamous epitliehum. 
The stroma was dense fibrous tissue with small foci of lymphocytes and monocytes. 
There were numerous mucous glands. In the cj'toplasm of these gland cells were 
many parasites. They were demonstrated clearly in sections stained by hematoxylin 
and mucicarraine. The mucin stained bright pink, the vesicular nuclei had dark blue 
chromatin granules and in the cytoplasm both basally and toward the lumen were 
dark blue bodies 2 to 4 micra in diameter surrounded by a retractile halo. These 
corresponded to the parasites in other sections. Tissues of the pyriform sinuses had 
a narrow surface squamous epithelium resting on a dense fibrous tissue stroma con^ 
taining many mucous and serous gland acini. In the fibrous tissue stroma were foci 
of lymphocytes and monocytes with parasitized cytoplasm.. The cytoplasm of the 
mucous secreting cells was also parasitized. This was demonstrated best by hema- 
toxylin and mucicarmine stains. 

The mucosa of the jejunum was autolyzed. After a carefuh search only a few 
mononuclear cells were found at the tips of the villi, containing a few parasites. The 
submucosa was separated from the lamina propria and muscularis mucosa by a clear 
space but otherwise the jejunum was normal. Sections of the ribs, sternum, and 
vertebrae had only a few monocytic cells with cytoplasm containing parasites. In the 
muscle tissues about a rib was an encysted trichina larva. Scattered in the red pulp and 
Malpighian corpuscles of the spleen were large, single, and clumped parasitized mono- 
nuclear cells. There were also small fibrous scars with many parasitized monocytic 
cells. The liver had a chronic passive hyperemia. The fibrous connective tissue about 
the portal canals was increased and had many lymphocytes and large parasitized mono- 
nuclear cells. The adjacent liver cells also were parasitized. Some of the liver cells 
detached from the cords and in the connective tissues had many parasites. The gall- 
bladder, pancreas, myocardium, and kidney tissues had no unusual changes. The 
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pleura of the lungs was thickened by fibrous tissues. The alveoli had fibrin, red 
blood cells, lymphocytes, and many monocytic phagocytes containing carbon pigment, 
blood pigment, or parasites, A few parasitized cells were in the alveolar septa. 
Along the endothelial edge of the capillaries were a few clusters of swollen para- 
sitized mononuclear cells. Bronchial exudates also contained parasitized cells and small 
fibrous scars had the 3'east-like organisms and vacuolated multinucleated giant ceils. 
The lymphoid tissues along the interlobular septa of the thyroid had a few parasitized 
mononuclear cells. These cells were found also elsewhere. The testes had no 
changes except a few small collections of Ijunphocjles and large parasitized mono- 
nuclear cells beneath the tunica albuginea. A few parasitized cells were found in 
the acinar epithelium and lumina of the prostate. Histological preparations of the 
brain, hj'pophysis and Gasserian ganglion were without noteworthy changes. 

Cultural Studies 

Tissues and exudates removed from the larynx five months before death were 
cultured on various media at 37° C. and at room temperature. Growth -was ob- 
tained easily after three to five days. Subcultures w'ere made many times and 
the organism continued to grow, predominantly in the mycelial form. Various 
cultural studies of this and of material obtained from animals inoculated with the 
initial growth have been reported.® 

The fungus grows on decaying material of manj' kinds, in sunlight and in the 
dark. , Its growth is more abundant in the dark and more so in moist material. 
It is a fairly resistant organism but is killed in the autoclave in one hour at 15 
pounds pressure or when subjected to freezing for one-half hour. When dex- 
trose broth cultures were treated w'ith various chemical agents in strength up to 
10 per cent, the organism was very resistant to common acids, alkalies and 
sulfanilamide derivatives. There was no resistance to thymol, potassium per- 
manganate, or tartar emetic. 


Animal Studies 

Fifteen white mice were injected intraperitoneally with 2 to 3 c.c. of a heavy 
suspension of the mycelial form of Histoplasma capsnlatmn. Two died ; the rest 
were Icilled at intervals of one to six weeks. At autops)'' nine had no gross 
pathological changes. One mouse had an abscess of the groin from which the 
fungus was recovered. Five mice had enlargement of the liver and spleen, but 
only one had minute gray nodules in the liver and spleen after three weeks. In 
two mice the mesenteric l)TOph nodes \vere enlarged. The fungus was recovered 
from either the liver, spleen, or lungs of all but four mice. Characteristic histo- 
logical changes were found in the liver and spleen of all 15 and in the lungs of 
nine mice. Ten gave delayed positive skin reactions when 0.1 c.c. of a 1 : 100 
dilution of dextrose broth filtrates of the fungus was injected intradermalljL 
Five mice tested gave immediate positive reactions wdien 0.1 c.c. of an acetone 
precipitate of dextrose broth culture redissolved in saline w’as injected intra- 
dermall3L Fifteen uninoculated mice gave negative results when tested for skin 
reactions. 

Yeast forms of the fungus, 2 to A it in diameter, were recovered from four of 
the mice. On subculture these changed to the mycelial form. Large yeast 
forms corresponding to those described by Moore ® were recovered from one of 
the mice. On subculture smaller r-east forms developed and soon changed to 
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the mycelial form. Other mice inoculated with these large forms showed char- 
acteristic histological findings for H. capsulatum. Cultures of spleen and liver 
of these mice produced the mycelial form with characteristic chlamydospores. 

Rats inoculated intraperitoncall}' with the mycelial form consistently failed to 
show any gross, histological, or cultural characteristics of the disease. Skin tests 
were negative. 

Guinea pigs inoculated intrapcritoneally gave variable results. No gross 
characteristic changes were evident. Histological evidence of the disease was 
found in the spleen aiid lymph nodes of only twp guinea pigs. Positive cultures 
were obtained from the liver of one and the spleen of both of these guinea pigs 
but cultures of other animals were negative. One-tenth c.c. of a 1:10 dilution 
of histoplasma dextrose broth filtrate gave positive skin tests in only these two 
guinea pigs. 

Rabliits inoculated intrapcritoneally, intracerebrally, intravenously, intra- 
pleurally and by gavage consistently gave negative gross, histological, cultural 
and skin test results. Eight mice, each fed 1 c.c. of a histoplasma suspension 10 
times over a period of two weeks, also gave completely negative results. 

Discussion 

So that this disease may be fully understood and a cure effected, the fact 
should be recognized that it simulates many other clinical syndromes, especially 
tuberculosis. Not only are the clinical symptoms similar to tuberculosis but also 
the gross and microscopic pathological changes. Our case and that of Brown, 
Havens and Magath had symptoms suggesting laryngeal tuberculosis or a tu- 
mor. Suprarenal insufficiency probably was the cause of death in our patient. 
Part of 'the classical syndrome of Addison’s disease was present, but the blood 
chlorides were normal and the blood pressure was not lowered. 

The remarkable feature histologically is the parasitic invasion of the cells in 
the suprarenal cortex. The fungus does not affect only the reticuloendothelial 
system but also invades epithelial cells. Similar parasitic invasion of the epi- 
thelial cells in the liver and in mucous and serous glands of the laryngeal tissues 
was also observed. 


Summary 

The clinical course and postmortem findings of a patient with laryngeal histo- 
plasmosis is described. Although the symptoms caused by the fungus infection 
of the larynx were the patient’s chief complaint, intracellular parasitism and de- 
struction of the suprarenal glands by the disease caused an Addison s syndiome. 
Intracellular involvement of liver tissues and mucus secreting glands was ob- 
served. Broth culture filtrates of the fungus isolated from laryngeal lesions pro- 
duced specific immediate and delayed skin reactions in the patient and in animals 
experimentally infected. The specific substance responsible for the skin reac- 
tions was precipitated with acetone and was readily soluble in saline solutions. 
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SYPHILIS OF THE STOMACH: A CASE REPORT* 

By Walter Lincoln Palmer, M.D., F.A.C.P., Rudolf Schindler. M.D., 

Frederic E. Templeton, M.D., and Eleanor M. Humphreys, M.D., 

Chicago, Illhwis 

The occurrence of gastric syphilis has been so well established that further 
proof of its existence is, in our opinion, not needed.^"®^ The instructive case 
herein reported is of interest because the classical pathologic criteria are so well 
fulfilled and because the diagnostic difficulties are well illustrated. 

Case Report 

The patient, a male 36 years of age, was admitted to the University clinics on 
November 26, 1940, complaining of anorexia, bloating, distention, abdominal distress, 
nausea, vomiting and loss of weight. He had been perfectly well until January 1940, 
when he began to notice a continuing lack of appetite. On May 5 he experienced 
nausea and vomited food following the noon meal. This recurred for five successive 
days and tlien disappeared. Abdominal bloating, distention and discomfort persisted 
and were not improved by a month’s vacation in July. In August a gnawing epi- 
gastric “hunger pain” appeared, coming on about 1 1 :30 a.m., 4 p.m., and 4 :30 a.m., and 
lasting 15 to 20 minutes unless food or soda was taken, in which case prompt and 
complete relief was obtained. Occasionally nausea appeared in the midafternoon and 
usually led to emesis unless relieved by food. In the six months prior to admission 
the patient had lost 25 pounds in weight. The additional history was essentially 
irrelevant except for the statement that at the age of 17, following coitus with an 
infected person, the patient had developed a “pimple” on the dorsal shaft of the penis, 
over which a crust had formed w-ith healing in four weeks. Apparent!}- syphilis 
had not been suspected and hence no treatment had been instituted. Physical ex- 
amination in November 1940 disclosed no significant abnormality except a scar on the 
left dorsum of the shaft of the penis. Tlie neurologic examination was normal. The 
blood Wassermann and Kahn tests w'ere both strongly positive (four plus) on two 
occasions. The spinal fluid Wassermann test was negative ; the cell count was 6, Pandy 
negative, the pressure normal, tlie colloidal gold curve normal. .The red blood cell 

* Received for publication August 11, 1941. 

From the Frank Billings Medical Clinic, the Department of Medicine, University of 
Chicago. 
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count was 5.06 million, licinoglobin 92 per cent (Dare), white cell count 7600. Re- 
prated urinalyses were normal. Three histamine tests of gastric secretion, using 0.6 
to U.o mg. of Instamine hydrochloride, disclosed a maximum free acidity of 25 10 and 
0 clinical units respectively. Examination of the feces for occult blood while the 
patient was on a meat free diet gave results varying from a negative to a strongly 
positive reaction. . b j 

The roentgenologic examination of the stomach on November 28 was reported 
by the examiner, Dr. Paul C. Hodges, in part as follows (see figure 1) : 



(fl) (b) (c) 


Fig. 1. Roentgenologic appearance of infiltrative ulcerative syphilis of the antrum of the 
stomach, (a) Taken with compression applied to the antrum, shows the collection of barium 
described on the greater curvature side of the antrum and the dilated second portion of the 
duodenum, (b) is another view of the antrum and the lower body of the stomach with com- 
pression, and (c) a view without compression. In (b) nodules outlined by thin layers of barium 
completely replace the normal rugal pattern in the distal portion of the antrum. In the pro.ximal 
portion, the nodules of the anterior wall are superimposed on the normal appearing folds of the 
posterior wall. One of the folds, extending across the antrum from the lesser curvature, divides 
above and partially overlaps a large mass lying near the greater curvature. The collection of. 
barium along the lesser curvature, distal to the angle, is presumably barium caught between 
folds. In (c) the irregular narrowing of the antrum caused by the thickening of the walls and 
the encroachment of the nodules on the lumen is more marked in the distal end where the lesion 
completely surrounds the lumen. 

“There is a frank lesion of some sort in the pyloric antrum which I think almost 
certainly is a gastric ulcer at the greater curvature with surrounding inflammatory 
mass ' and adhesions. The duodenal bulb is normal and the second portion is normal 
except that it is dilated. I had the impression that there was partial obstruction of 
the second portion, perhaps by adhesions about the gastric ulcer. The patient weighs 
only 128 pounds and yet surprisingly the examination was rather difficult because of 
relaxed abdominal muscles. At times I thought I could make out an ulcer crater at 
the greater curvature of the. antrum. At other times it seemed that this might pos- 
' sibly be an ulcer or diverticulum in the second portion of the duodenum. 

“Impression : Frank lesion of some sort involving pyloric antrum and second 
portion of duodenum, probably gastric ulcer. Am trying to repeat this part of the 
examination.” 

“Second roentgen-ray examination:. Findings are approximately as before. That 
the pyloric antrum is frankly abnormal and that the second portion of the duodenum is 
dilated there can be no doubt. There may possibly be a large shallow ulcer crater on 
the greater curvature of the pyloric antrum but the appearance is by no means typical. 


CASE REPORTS 


395 


“Impression; Frank lesion pyloric antrum and probably also second portion of 
duodenum, nature not determined.” - 

The gastroscopic examination by Dr. Rudolf Schindler on December 9 was de- 
scribed as follows (.see figure 2) ; 

“There was half an ounce of stomach contents containing no acid. 

“The patient was very cooperative and the whole stomach was seen. The view of 
the antrum revealed immediately an extensive pathologj'. The antrum was narrowed 
by a stiff infiltration and there were reddish nodules protruding from the anterior wall. 
The circumference of the angulus was infiltrated, also, and within this infiltration two 
ulcers were seen. The one ulcer .toward the lesser curvature was pinkish gray in 
color with not definitely' blending edge, surrounded by a rather flat stiff wall, which was 
only half a centimeter tliick. The mucosa above tliis wall looked normal. The second 
ulcer lying in a diffuse infiltrated area had no wall. 



Fig. 2. Gastroscopic picture of gastric syphilis, simulating carcinoma. The narrowed 
slit-like cavity of the antrum is seen in tlie center.. It is surrounded by stiffly infiltrated 
mucosa. Extensive ulceration is present. At tlie left lower margin there is a wall-like 
elevation, rather sharply limited toward the normal mucosa coming into the field from 6 
o’clock. 

“It was difficult to tell how far the infiltration of the posterior wall extended up- 
ward. However, the limiting wall of the lesser curvature was located 13 cm. below the 
cardia and at 10 cm. below the cardia no infiltration of the posterior wall was visible. 
The lesser curvature and anterior wall above this area showed an almost complete 
atrophy, thinning, grayish to white color with many blood vessels. 

“Impression: (1) Carcinoma, Type III, of the antrum limited by a wall at the 
lesser curv'ature but diffusely infiltrating the posterior wall. (2) Extensive atrophic 
gastritis. (3) Type III carcinoma usually does not give a good prognosis but in this 
case the upper margin is so far distant from the cardia that, in my opinion, the attempt 
of a resection must be made. 

“Note: After gastroscopy I learned that the patient has a positive Wassermann. 
While gastric lues should be considered, notwithstanding, I still feel that tliis is a neo- 
plastic lesion.” 

The presence of an ulcerative lesion of the gastric antrum was clearly indicated 
by the evidence presented. The differential diagnosis involved primarily peptic ulcer, 
carcinoma and syphilis. The location of the ulcer and its roentgenologic and gastro- 
scopic manifestations did not fit with the diagnosis of benign peptic ulcer.^- On the 
other hand, tlie picture was entirely compatible with syphilis or carcinoma. The posi- 
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live history favored the former diagnosis; the greater frequency of carcinoma favored 
the latter. Positive differentiation could be made only by histologic study of the tissue 
or bt continued observation under antiluetic therapy. Surgery was advised because 
it would give a prompt and decisive answer to the question and also because, if car- 
cinoma were found, the patient would thus have been given the benefit of rather early 
surgical treatment. Consequently, operation was performed by Dr. Lester Dragstedt 
December 16, 1940, the tentative diagnosis being (a) gastric syphilis or {b) gastric 
carcinoma. The abdomen was opened through a right paramedian incision. The 
peritoneal cavity contained free fluid. The omentum was normal in appearance. The 



Fig. 3. Ulcerative gastric S 3 '’philis showing the serpiginous configuration of the prepyloric 
ulcer and, on section, the thickening of the wall. The p3dorus is at the left facing the identifica- 
tion tag. The distal edge of the ulcer adjoins the pjdorus and is partially hidden by the overlying 
gastric wall seen on longitudinal section, 

serosa over the stomach and duodenum was normal. The cardia and fundus of the 
stomach were normal to palpation. The gastric antrum was thickened and had a 
resilient consistency. There were no areas of hardness to. suggest carcinoma. Sev- 
eral enlarged lymph nodes were observed along the lesser curvature. A partial gastrec- 
tomy was performed. 

The pathologic description of the resected specimen (figure 3) is as follows: 

“The specimen consists of the lower two thirds of the stomach and the first 3 cm. 
of the duodenum. The entire antral region including the pylorus is thickened but soft. 
There are numerous hyperplastic lymph nodes in the attached mesentery. The serosal 
surface is smooth and shining. At the pylorus the lumen of the stomach is narrowed 







CASE REPORTS 


397 


to a diameter of 1.7 cm. The proximal mucosa appears slightly edematous, but other- 
wise normal. Beginning about' 5 cm. from the proximal end of the resected specimen 
on tlie greater cuiwature and extending along the anterior wall to the antrum is a 
nodular irregularity of the mucosa from which region the folds of normal mucosa 
radiate outward. This nodular area measures 7 cm. in diameter and is continuous 
with a similar area of involvement in the pjdoric and prepyloric regions. The mucosa 
of tlie entire prepyloric region, pylorus and upper duodenum is nodular. The gastric 
wall, however, is soft and pliable. Extending around the pylorus, except for a band of 
intact mucosa 3 mm. wide, is a shallow ulcer of irregular shape measuring 3.5 by 4.3 cm. 
in longest diameters. The base of tlie ulcer is smooth and dark brownish-red. The 
margins of the ulcer are raised only slightly and there is little apparent infiltration of 
tlie mucosa surrounding the ulcer. The base of the ulcer lies in the submucosa and 
there is no more gross infiltration of the base of the ulcer tlian tliere is tliroughout tlie 
entire wall of the antral region of tlie stomach. The ulcer margins are only very 
slightly rolled. In the prepyloric region tlie gastric wall is 8 mm. thick while at the 
proximal end it is 3 mm. thick. In tlie tliickened region tlie wall has a glassy ap- 
pearance similar to, but softer than, that of scirrhous carcinoma.” 

The important histologic features of tlie lesion may be seen in figures 4 to 8. 

The outstanding characteristics of this gastric lesion are accumulations of inflam- 
matory cells, botli diffuse and perivascular; scattered small follicle-like groups of 
round cells and gunimatoid or tuberculoid granuloniata ; and a large but quite super- 
ficial ulcer. Necrosis is evident only on the floor of the ulcer which has a base of very 
vascular and cellular granulation tissue, topped by a fibrinous membrane. The invad- 
ing cells are mainly lymphocytes and plasma cells, witli quite a few eosinophiles in 
some regions, and occasional neutrophiles. Epithelioid and giant cells are found only 
in tlie small granulomata which are invariably closely associated with blood vessels. 
No organisms (bacteria, yeasts, fungi or spirochetes) can be identified in suitably 
stained sections. 

Perivascular round cells and inflammatory changes in tlie blood vessels are the 
lesions most suggestive of syphilis. Many large and small blood vessels, arteries as 
well as veins, located in all parts of tlie antral wall, are ringed by lymphocytes and 
plasma cells. Arteritis is relatively mild altliough many arteries show, besides the 
periarteritis, a focal or general proliferative intimitis. In a few small arteries the 
lumina are appreciably narrowed, and in some of them lymphocytes are scattered 
tlirough the thickened intimas. Many veins show a similar mild phlebitis. The most 
conspicuous venous lesions are of two categories, one affecting large veins, deep in 
the gastric wall; and the otlier involving small veins and particularly those of the 
thick submucosa. Multiple and serial sections demonstrate that vascular lesions are 
focal or segmental and that they are most numerous in the neighborhood of the ulcer. 

At first glance the lesions of the larger r^eins appear to be nodular granulomata, 
located deep in the submucosa or within the muscle coat (figures 4 and 5). These 
nodules are composed largely of epithelioid cells, giant cells, lymphocytes and connec- 
tive tissue. The relationship to veins becomes obvious in sections stained so as to 
demonstrate elastic tissue (figure 6), and in segments in which a part of the venous 
wall is intact (figure 7). The pathologic condition is plainh- a panphlebitis, with 
narrowing or obliteration of tlie lumen by granulomatous tissue. iMiliary nodules, 
presumably small gummata, may be found in the adventitia, among the remnants of 
the media, or in the tissue filling the lumen. These nodules are aggregates of epi- 
thelioid cells which incorporate a few lymphocytes, and often surround a giant cell. 
They are looser in structure than the classical small tuberculous nodule and the giant 
cells are more pleomorphic than is usually the case in tuberculosis. No caseation is 
seen. The appearance of some segments of veins (figure 7) suggests that the inflam- 
matory changes originate in the adventitia, perhaps by extension from the perivascular 
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lymphatics. There is no proof that thrombosis plays a part in obstructing the lumina 
of veins. 

Some features of the lesions of tlie smaller veins, too, seem to point to the peri- 
venous lymphatic channels as the primary site of exudation. The central portions of 
many of the follicle-like lesions so numerous in the submucosa (figure 4) actually 
seem to be lymph follicles. These globular aggregates of lymphocytes usually lie 
near or in contact with the veins. They have less compact, mantles of loose connective 
tissue infiltrated by plasma cells and lymphocytes, and often including one or more wide 
lymphatic vessels. The round cells may invade the vein wall (figure 8). The lumen 
of the vein may be narrowed or occluded, a fact apparent in sections stained by the 
Weigert method, in which elastic fibers outline the obliterated channels. 

Several other features deserve special comment. The ulcer is nowhere deeply 
excavated (figure 4), and in some regions bundles of the muscularis mucosae persist 
in its floor. The 'mucous membrane is thin in places, with widely separated and 
atrophic glands. In other regions the glands are simplified and some crypts are cystic. 
In most sections from the antrum the stroma is loose, invaded by plasma cells and 
eosinophiles, with occasional lymphocytic follicles. The mucosa is more normal and 
of the fundic type in sections from tlie proximal border of the resected segment. 
Several factors are responsible for the marked thickening of the submucosa (figure 4). 
These include tlie granulation tissue and exudate, some general increase of fibrous 
tissue, and marked edema. Blocking of lymphatic channels is probably a major factor 
in causing the edema, since wide lymphatic vessels abound in all parts of the wall. 
Inflammation of the muscle coat is diffuse and extensive beneatli.the ulcer (figures 6 
and 7). It is in tliis interstitial exudate tliat eosinophiles are especially numerous. 
Elsewhere in the muscular layers the infiltration is perivascular, or about nervous 
elements, and most of tlie cells are of lymphoid types. Serosal involvement is similar, 
and is slight except in regions below the ulcer. Here there are larger foci of lymphoid 
cells in the very edematous peritoneum. The gastric Ijunph nodes show a lymphocytic 
hyperplasia with prominent cortical and medullary follicles, and without focal or 
specific lesions. However, plasma cells invade the areolar tissues about their capsules. 
Besides a few perivascular foci of round cells the duodenum shows only a superficial 
catarrhal inflammation. 

Comment 

From the point of view of gross and microscopic pathology, there are no 
absolutely pathognomonic lesions of gastric syphilis, or indeed of syphilis any- 
where in the body. In most cases tlie diagnosis must rest on presumptive evi- 
dence. The characteristics of the gastric lesion here presented are certainly 
similar to tliose of reported cases in which there is little doubt of the syphilitic 
etiology.'*’ Especially noteworthy are the predilection for veins and the 

unusual t}’pes of venous lesions. The diagnostic importance of panphlebitis (or 
periendophlebitis) in gastric syphilis has recently been reemphasized by Wil- 
liams and Kimmelstiel.f^ These authors preferred the term, periendophlebitis, 
as it stresses the progression of the inflammatory reaction from without to 
the lumen. Our failure to demonstrate spirochetes is not to be considered 
a valid argument against syphilis. In most of the late lesions of syphilis the 
histologic demonstration of spirochetes is rarely unequivocal. All in all, with 
so many features in common with the best authenticated cases and with so 
little to hint of an)’ other etiology, it seems quite proper to attribute the unusual 
gastric lesion of this patient to sj’ph'ilis. It is almost certainly an e.xainple of 
ulcerated gummatous S3’philis, using the term gummatous in its broadest sense 
as applicable to all late s^qiliilitic lesions which terminate in scarification. 



404 


SCITINDLlill, TKAtPLETON, AND HUMPHREYS 

_ The clinical picture was perfectly conijwtible with gastric syphilis, but cer- 
tainly not pathognomonic of such a lesion. The known presence of syphilis and 
the age of the patient favored the diagnosis, but neoplastic lesions occur not in- 
frequently in individuals of this age and in known syjjhilitics. The roentgenolo- 
gist very properly described the abnormal appearance of the outline of the 
bariuin-rilled gastric antrum, the alterations in the mucosal pattern, and the pres- 
ence of a crater. The differentiation of the various possible causes of such 
morphologic alterations is, of course, a conjecture based on the nature and the 
location of the changes observed and upon consideration of frequency and 
probability. In this instance the roentgenologist recognized the fact that the 
lesion was unusual, but did not feel justified in attempting to distinguish between 
the changes produced by carcinoma, peptic ulcer, syphilis, or other gastric le- 
sions. The soundness of this point of view is evident, we think, from the patho- 
logic features described. The gastroscopist, likewise, and for the same reasons, 
was unable to make an absolute differentiation. Tlie question as to whether 
under such circumstances it is better to advise surgical therapy or a trial of 
antisyphilitic treatment cannot be answered dogmatically. The answer is in 
part a matter of opinion and in part dependent upon the various conditions pres- 
ent in the case under consideration. 

The gastroscopic observation of this case has demonstrated that it may be 
impossible to differentiate gastroscopically carcinoma and syphilis. The picture 
seen definitely excluded a benign peptic ulcer, but was rather characteristic of a 
carcinoma. Type III according to the gross Borrmann classification, consisting 
of an ulcer within an outspoken stiff infiltration, this infiltration being partially 
diffuse, partially walled off. It is true that the soft pinkish color of the ulcer 
floor (characteristically different from the brownish-red color observed in the 
gross bloodless specimen) was unusual; there was, furthermore, an unusual 
glistening smoothness of the ulcer floor not mentioned in the protocol. How- 
ever, there is such a wide range in the various colors and aspects of carcinomatous 
ulcers that these points seem to be of questionable diagnostic value for future 
cases. 

The gastroscopic literature contains but few reports on gastric syphilis. One 
of us observed, in 1923, hourglass formation and extensive gray scarring of 
the mucosa above the constriction in a case of neurosyphilis and tliought these 
changes might have been the end result of a treated gastric syphilis. In another 
case numerous small scars were seen in the stump of a stomach, a portion of 
which had been resected because of proved gastric syphilis.^" Tumefaction has 
bebi observed in untreated cases. Dr. Leon Schiff of Cincinnati saw a tumor- 
like protrusion of the posterior wall of the stomach with multiple small ulcera- 
tions in a syphilitic colored girl. Some time after the institution of antisyphilitic 
treatment, one of us (R. S.) had the privilege of looking into this stomach. A 
diffusely infiltrating thickening of the posterior wall, indistinguishable from a 
carcinoma (Type IV) was seen; the ulcer had disappeared. This patient had 
an uneventful recovery. An almost identical picture was observed by one of us 
(R. S.) in a colored girl at Cook County Hospital. The carcinoma-like infiltra- 
tion disappeared entirely under anti syphilitic treatment. Even retrospectively in 
these two cases the differential diagnosis from carcinoma would have been im- 
possible by the gastroscopic picture; the therapeutic test suggested, and indeed, 
probably confirmed the diagnosis of gastric sypliilis, but no microscopic exami- 
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nation was possible. The recent German gastroscopic literature ® dqes not con- 
tain any report on gastric syphilis, but in the French gastroscopic literature, 
gastric syphilis is considered to be a frequent finding. Moutier distinguishes 
gastroscopically four different forms: (1) hemorrhagic, (2) ulcerative, (3) 
gastritic, and (4) tumorous. Microscopic confirmations of the diagnoses are not 
presented and the case histories are not always conclusive. However, a colored 
picture published by Moutier is quite remarkable. Within a nodular, stiff, tu- 
mor-like infiltration a large shallow ulcer is seen, the color of which is a dark 
yellow, quite different from the color seen in benign ulcers and most carcinomata. 
After treatment this ulcer disappeared. Moutier, however, believes that there is 
a close relation between cancer and s)'philis of the stomach (“un flirt entre la 
syphilis et le cancer”),^® and believes that there exist true gastric cancers of 
syphilitic origin which may be cured.^® This unique conception may have influ- 
enced his gastroscopic interpretation. 

The gastroscopic observation and the microscopic study of our case revealed 
the presence of a severe atrophic gastritis in addition to the tumor formation, a 
frequent finding, of course, in gastric carcinoma. The atrophic gastritis may ac- 
count for the histamine-proved anacidity found in a high percentage of cases of 
gastric S3'philis and for the ver)'^ low acidit)'^, including on one occasion achlor- 
hydria to histamine, demonstrated in the present case. 

Summary 

The clinical, roentgenologic, gastroscopic and pathologic features of a gastric 
lesion considered to be ulcerated gummatous syphilis are described and briefly 
discussed. 
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PAROXYSMAL AURICULAR FIBRILLATION IN ASSOCIATION 
WITH HIATUS HERNIA; REPORT OF A CASE* 

By William D. Stubenbord, M.D., New York, N. Y. 

Paroxysmal auricular fibrillation has been described many times. The 
inciting factors are numerous, varied, and often difficult to determine. This 
arrhythmia may take place in the presence of organic heart disease as well as in 
hearts which show no variation from the normal. Not infrequently, the inciting 
factor is due to alcoholic drinking or to some gastrointestinal disorder. 

The association of hiatus hernia with heart disturbances is now well estab- 
lished. Harrington,^ in a review of 60 cases of hiatus hernia, had seven cases 
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which were diagnosed as heart disease. Recently, Gilbert = stated that hiatus 
hernia ma)’’ induce attacks of parox3'smal auricular fibrillation, the arrhythmia 
coming on with the protrusion of the stomach into the esophageal hiatus and 
disappearing when the stomach slips back into place. The occurrence is medi- 
ated through the A^agus. An understanding of the vagus and its distribution Avill 
enable one to appreciate the association of the esophagus, stomach and heart 
through the nervous S3'stem. 

The A^agus nerA^e is composed of parasympathetic efferent, somatic motor 
(special visceral efferent) and sensor}' fibers. It arises in the medulla oblongata 
and passes through the neck and thorax to the abdomen. The right and left 
branches join to form the esophageal plexus. From this plexus one trunk is 
formed Avhich goes through the diaphragm on the posterior Avail of the esophagus 
and is distributed to the posterior surface of the stomach. Arising from the 
esophageal plexus is another branch Avhich passes through the diaphragm on the 
anterior surface of the stomach. 

There are tAvo other branches of the A'agus nerve-^the superior and inferior 
cardiac. The superior cardiac arises from the A'agus in the neck; the inferior 
cardiac arises from the A'agus as it lies by the side of the trachea and also from 
the recurrent nerve. All the branches contain parasympathetic efferent and 
sensory Fbers. 

During the act of retching and A'omiting the branches of the vagus may be 
stimulated with a resulting excitation of the fibers to the heart, followed by a 
disturbance of rhythm. Also during severe vomiting, the herniation may be 
exaggerated Avith resulting pressure on the lower portion of tlie esophagus and 
stimulation of the esophageal plexus. 

The folloAving case is being reported because of the occurrence of paroxysmal 
auricular fibrillation in an individual Avith hiatus hernia. 

C.ASE Report 

D. R. J., a male, aged 44, was suddenly taken ill with a rapid irregular beating of 
the heart. This followed an attack of severe headaclie, retching and A'omiting brought 
on b}' an overindulgence in alcohol and food. After considerable retching he com- 
plained of a fluttering sensation in the chest and some shortness of breath. The at- 
tack lasted for about 48 hours and a normal rhytlim was established after he had taken 
0.6 gram of quinidine. 

The patient stated tliat since earty childhood he had had recurrent attacks of sick 
headaclie, unilateral in nature, associated Avith gastrointestinal upsets and vomiting. 
After maturity these attacks Avere brought on by Avorry, fatigue, or indiscretions in 
diet or drink. 

BetAveen 1922 and 1925, AA'hile the patient aatis in medical school, the headaches 
became severe and incapacitating. It AA'as during a severe attack that he first de- 
A'eloped a peculiar sensation in his chest, this folloAving an episode of A'omiting. The 
sensation disappeared Avitliin 24 hours and after tliis time he felt perfectly Avell. Dur- 
ing every attack of sick headache and A'omiting he had tliereafter, he noticed this 
peculiar sensation in the chest associated Avitli an irregularity of the heart. These 
attacks subsided spontaneous!}' Avithin 24 to 36 hours. In 1932 he began to take 
digitalis A\’ith no appreciable effect on tlie arrhythmia. In 1941 the patient had a 
gastrointestinal series done because of a recurrence of indigestion and symptoms 
suggestive of a peptic ulcer. The roentgenograms shoAved a paraesophageal hiatus 
hernia (figure 1). A Graham test done at the same time shoAA’cd a normally func- 
tioning gall-bladder. 
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The following scries of electrocardiograms show the sequence of events which 
took place during a recent attack. The first electrocardiogram was taken during a 
routine physical examination of the patient 11 days before this attack and shows a 
normal sinus rhythm. On inspection of the second and third records it may be seen 
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that there is auricular fibrillation with electrical alternans. In addition to the fibril- 
lation tliere are periods of what appear to he nodal coupling and periods in which 
tlie ventricular groups are very regular. These maj' represent auricular fibrillation 
witli regular ventricular rhythm as described by Levy ® and others. The last electro- 
cardiogram of the series shows a return to a normal sinus rhythm 48 hours after the 
onset of the arrhythmia. 

Summary 

1. A case of paroxysmal auricular fibrillation occurring in a patient with 
hiatus hernia is reported. 

2. Hiatus hernia should be searched for in a person with paroxysmal tachy- 
cardia. . • 
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VITAMIN DEFICIENCY AND LIVER DISEASE 


T]ie relation of vitamin deficiency to liver disease may be approached 
from two angles: (1) vitamin deficiency as an etiologic factor in the pro- 
duction of liver disease; (2) the role of preexisting liver disease in the de- 
velopment of certain vitamin deficiency states. 

An abundance of experimental evidence attests to the etiologic role of 
vitamin deficiency in the production of liver disease. MacLean and Best ^ 
in 1934 reported that fat was deposited in the livers of rats kept on a high- 
fat intake and that this fatty deposition could be prevented by giving ade- 
quate choline (now generally regarded as a member of the vitamin B com- 
])lex). Subsequently, Gyorg)' and Goldblatt produced fatty livers with 
necrosis in rats maintained on a diet deficient in the vitamin B complex even 
though supplemented with thiamin, riboflavin, and pyridoxin. The addition 
to the diet of yeast, a yeast extract, or 2 milligrams of choline a day usually 
prevented the changes in the liver. Rich and Hamilton ® succeeded in repro- 
ducing true cirrhosis of the liver in rabbits fed a deficient diet. The de- ’ 
velopment of cirrhosis was not prevented by the addition of thiamin, ribo- 
flavin, pyridoxin, nicotinic acid, or vitamins A, D, and E to the basal diet, 
whereas a supplement of 5 grams of dry brewer’s yeast a day gave full 
protection. 

Interpretation of disease in man in the light of experimental work in 
animals must be made with the utmost of caution. However, certain 
clinical observations suggest that vitamin deficiency may be an all-important 
etiologic factor in fatty liver and cirrhosis of the liver in human beings. 
Fatty liver is frequently encountered in patients suffering from tuberculous 
enteritis and peritonitis, in whom decreased food intake and defective ab- 
sorption from the intestinal tract are prominent features. Furthermore, 
fatty liver and cirrhosis of the liver are common in alcoholics who are also 
prone to develop other deficiency diseases such as polyneuritis, pellagra, beri- 
beri, and cheilosis. Wayburn and Guerard reported multiple peripheral 
neuropathy in 17 per cent of a large series of cirrhotic patients. Incon- 
trovertible evidence that ethyl alcohol per se can produce cirrhosis, or any 
of the other recognized deficiency states just enumerated has never been 
established. The trouble with the severe alcoholic is that he forgets to eat, 
and it seems plausible to assume that these various morbid states to which 
1 MacLean, D. L., and Best, C. H.: Choline and liver fat, Brit. Jr. Exper. Path., 1934, 
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an alcoholic is subject are primarily manifestations of vitamin deficiency. 
Conceivably alcohol may exert a toxic effect in the face of a poor diet, but 
the role of alcohol must be a minor one at best, since all of the deficiency syn- 
dromes may develop in total abstainers on deficient diets. Patek ® has ob- 
served remarkable improvement in patients with cirrhosis who were treated 
with a diet high in protein, carbohydrates, and vitamins, supplemented with 
large doses of brewer’s yeast and liver extract. Ascites cleared up per- 
manently in a number of his patients. Snell® has reported similar results 
with a high carbohydrate, high vitamin therapeutic regimen. Thus, there 
appears to be a significant relationship between nutritional deficiency and 
cirrhosis of the liver, both from the standpoint of clinical manifestations and 
from the results of high vitamin therapy in cirrhotics. 

Now to turn to the other side of the ledger, the role of preexisting liver 
disease in the development of certain vitamin deficiency states. Liver dis- 
ease may contribute to deficiency of the fat-soluble vitamins A and K in one 
of three ways: (1) failure of proper absorption in patients with jaundice; 
(2) failure of storage of the vitamin in the diseased liver ; (3) disturbance 
of intermediary metabolism of the vitamin in the damaged liver. In pa- 
tients with obstructive jaundice or hepatitis, the lack of bile salts in the 
intestinal tract results in poor absorption of fats and fat-soluble vitamins. ■ 

Vitamin A deficiency is recognizable by any one of three methods ; dark 
adaptation test, chemical determination of vitamin A in the blood, and typical 
pathologic changes such as epithelial metaplasia and keratinization. De- 
fective absorption of vitamin A and carotene has been demonstrated in chil- 
dren witli congenital atresia of the bile ducts ' and in patients with catarrhal 
jaundice. These clinical observations receive experimental support in bile 
fistula rats in which changes in vaginal epithelium were used as a criterion of 
vitamin A deficiency. Carotene furnishes the chief source of vitamin A in 
tire average diet, and the normal liver converts carotene to vitamin A tlirough 
the action of an enzyme carotenase. Testing liver slices in vitro, Oleott and 
McCann ® found that a severely damaged liver fails to convert carotene to 
vitamin A. Low blood levels of vitamin A and a high incidence of night- 
blindness have repeatedly been described in patients with cirrhosi?/ while in 
Africa clinical keratomalacia and epithelial metaplasia of the organs are said 
to be common in association with various forms of liver disease. Therapy 
should consist in large doses of vitamin A administered orally along with 
bile salts or large parenteral injections of vitamin A. Little improvement is 
to be expected from a high carotene intake in patients with severe liver 
damage. 

® Patek, A. J., and Post; J. : Treatment of cirrhosis of the liver by nutritious supple- 
ments rich in vitamin B comple.x, Jr. Clin. Invest., 1941, xx, 4S1, 505 . 
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xxiii, 551-556. 

" Altschule, M. D. : Vitamin A deficiency in spite of adequate diet in congenital atresia 
of bile ducts and jaundice, Arch. Path., 1935, xx, 845. 

s Olcott, H. S., and McCann, D. C. : Carotenase : The transformation of carotene to 
vitamin A in vitro, Jr. Biol. Cliem., 1931, xciv, 185. 



412 


EDITORIAL 


The recognition of the etiologic role of vitamin K deficiency in the hemor- 
rhagic diathesis so common in patients with jaundice represents one of the 
most important contributions to medical knowledge witliin the past ten years. 
The liemorrhagic tendency in jaundiced patients has been conclusively shown 
to be due to lowered plasma prothrombin which in turn results from inade- 
quate absorption of fat-soluble vitamin K, failure of the severely damaged 
liver to utilize .vitamin K in the formation of prothrombin, or a combination 
of these two conditions. Several satisfactory methods for measuring the 
prothrombin content or prothrombin time of plasma are now available; the 
prothrombin level is regarded as an index of the status of the individual 
with respect to vitamin K. The failure of jaundiced patients to absorb 
vitamin K may be controlled in one of the following ways : oral administra- 
tion of bile salts along with crude natural sources of vitamin K such as 
alfalfa and fish meals or with a synthetic fat-soiuble derivative of vitamin K 
such as 2-methyl-l, 4-naphthoquinone (1-4 mg. a day); oral administra- 
tion of a water-soluble vitamin K derivative such as 4-amin o-2 -methyl- 1- 
naphthol which does not require the aid of bile salts for its absorption; 
parenteral administration of synthetic compounds, either fat-soluble or 
water-soluble. If the liver is so severely damaged that it cannot produce 
prothrombin in spite of an adequate supply of vitamin K, bleeding will not 
be influenced by any of the three methods of administering vitamin K which 
have just been described and the prognosis becomes extremely grave. Under 
such circumstances, we must resort to transfusion of freshly drawn blood 
to supply prothrombin directly. The full understanding and proper appli- 
cation of these principles by surgeons and internists alike will go far toward 
decreasing risk from hemorrhage in jaundiced patients. The routine de- 
veloped by Andrus and Lord ® for the preoperative management of a jaun- 
' diced patient with lowered prothrombin may be taken as a practical illustra- 
tion: If the jaundiced patient is bleeding on admission, he is given trans- 
fusions as a means of restoring blood lost and at the same time of admin- 
istering prothrombin directly. All patients with prothrombin levels below 
/D^per'cent (Smith- Warner-Brinkhous method) receive 2 mg. of 2-methyl-l, 
4-naphtlioquinone intramuscularly and the response after 24 and 48 hours is 
noted. If the jevel is still below 70 per cent, the injection is repeated every 
three days until normal plasma prothrombin value is restored; at most two 
or three injections will suffice unless severe liver damage is present. In- 
jections may be given daily without hesitation, for there is no evidence that 
an excess of vitamin K will increase the prothrombin level above normal 
and thereby promote abnormally rapid clotting of the blood. 

In addition to the special functions of the liver with reference to vitamins 
A and K, the liver is known to serve as a storage depot for the majority 
of vitamins (A, B-complex, C, D, K) and probably provitamins as well. 
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Hence, patients with severe liver disease are bound to have inadequate re- 
serves and are, therefore, more likely to develop outspoken manifestations of 
vitamin deficiency under the added strain of a severe infection or curtail- 
ment of food intake. It would seem to be established beyond the shadow 
of a doubt that vitamin deficienc)- has an important role in the etiology of 
liver disease and, conversely, that preexisting liver disease predisposes toward 
the development of numerous and varied manifestations of vitamin deficiency. 

W. H. B. 
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Encephalitis; A Clinical Study. By Josephine B. Neal, A.B., M.D., Sc.D., F.A.C.P. 

563 pages; 36X23.5 cm. Grune and Stratton, New York. 1942. Price, $6.75. 

Tin’s book on encephalitis is a line piece of medical literature. The print is clear 
and legible, the mechanics of book-making well thought out, and the medical contents 
should be read, digested, and retained by anyone interested in the realm of encephalitis 
in its various manifestations. 

Dr. Neal, fortunately, has had the benefit of a large financial grant, made pos- 
sible by William J. Matheson, who was a victim of chronic encephalitis. Coupled, 
with her own tremendous' fund of medical experience, she has not hesitated to select 
as contributors several others, all of whom are well known in their respective fields. 

In Chapter One, she discusses encephalitis and includes the various virus types. 
In Chapter Three, the neurological complications are discussed; in Chapter Four, the 
clinical course of epidemic encephalitis. The psychiatric sequelae are discussed by 
Dr. Rosner, and the behavior disturbances in childhood by Dr. Lauretta Bender. 
Dr. Bender -has also had a great deal of experience with these encephalidides and their 
neuropsychiatric manifestations. 

Although this book is captioned “A Clinical Study of Encephalitis,” there is one 
fine chapter, “Number Nine,” writen by Dr. Lewis D. Stevenson, in which he elab- 
orates upon the various types of encephalitis, including congenital anomalies, in- 
fections, other viruses, parasitic, purulent, and encephalopathies due to the drugs, 
toxins, disturbances in the hemopoietic S 3 'stems and avitaminoses. The bibliography 
is moderately full in this chapter, but since it is not intended to be a complete de 
scription of the various ramifications or pathology of the encephalidides, it is not to be 
considered adequate. To anyone interested, however, there is a sufficient bibliography 
to give one all the necessary leads. Mention of the several degenerative forms might 
have included the work of American authors from 1932 on. 

This book is to be most highly recommended to students, interns, and general 
practitioners, as well as to those who work in the field of neuropathology and 
neuropsychiatry. 

L. F. 

Fever Therapy. By Walter M. Simpson, M.D., and William Bierman, M.D. 

486. pages; 16X24 cm. Paul B. Hoeber, Inc., New York. 1937. Price, $5.00. 

This volume is a compilation of the reports read at the First, International Con- 
ference on Fever Therapy held in 1937. As stated in the preface, only abstracts of 
the original papers are published in this book, due to the fact that the papers were so 
numerous and so long that printing of all of the papers and of the discussions would 
require several volumes. This is a serious fault with the book, namely, that only 
from one to three pages are devoted to the subject matter and this is often inadequate. 

AH of the authors are convinced of the value of fever therapy (pyretbtherapy) and in 
some instances make extravagant claims. Thus regarding the treatment of early 
syphilis, Simpson and Kendall state "Fever therapy alone or chemotherapy alone, as 
applied to the control groups of patients in this study, was inadequate in a high pro- 
portion of cases”; and Neymann states that a few treatments. of fever plus arsphena- 
mine and bismuth “will cure most patients ivith early sj'philis promptly, surely and 
permanently. Most cases of syphilis can thus be aborted in one or two months.” It is 
my opinion that such statements are unwarranted and far too positive and can be made 

only after an observation period of from 10 to 20 years. 
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It is to be hoped that this form of abortive treatment will prove satisfactory, but 
in the past few decades some such claims liave been made by others, only to be found 
false. In general this volume is a valuable addition to the books on fever therapy 
as' it gives resumes of papers of all the leading investigators in tliis field. 

H. M. R. 
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Macmillan Company, New York. Price, $2.50. 

Outline of Psychiatric Case Study. A Practical Handbook. Second Edition. By 
Paul William Preu, M.D. 279 pages; 19X13 cm. 1943. Paul B. Hoeber, 
Inc., New York. Price, $2.75. 

Indigestion. Its Diagnosis and Management. By Martin E. Rehfuss, M.D., and 
Sutherland M. Prevost. 556 pages; 24 X 16 cm. 1943. W. B. Saunders Co., 
Philadelphia. Price, $7.00. 

A Handbook of Allergy far Students and Practitioners. By Wyndiiam B. Blanton, 

M. A., M.D., Litt.D. 190 pages; 23.5X15 cm. 1943. Charles C. Thomas. 
Springfield, Illinois. Price, $3.00. 

Familial Nonrcaginic Food-Allergy. By Arthur F. Coc.\, M.A. 160 pages; 22.5 X 
15 cm. 1943. Charles C. Thomas, Springfield, Illinois. Price, $3.00. 

Understand Your Ulcer. By Burrill B. Crohn, M.D. 199 pages; 22X14 cm. 
1943. Sheridan House, New York. Price, $2.50. 
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Additional A. C. P. Members in the Armed Forces 


Already published in preceding issues of this journal were the names of 1,21/ 
Fellows and Associates of the College on active military duty. Herewith are re- 
ported the names of 104 additional members, bringing the grand total to 1,321. 


Theodore J. Abernethy 
William B. Adamson 
William H. Algie 
F. Peel Allison 
Charles L. Anderson 

Ralph G. Ball 
Maurice C. Barnes 
Francis L. Barthelme 
Lewis B. Bates 
Zacharias Bercovitz 
Elton R. Blaisdell 
Morris Block 

William W. Bondurant, Jr. 
Ernest L. Boylen 
Howard G. Bruenn 
George W. Burnett 

George A. Cann 
Louis H. Charney 
Richard J. Clark 
Milton H. Clifford 
Stuart R. Combs 

Einar R. Daniels 
J. Dwight Davis 
Herman F. DeFeo 
Francis G. Dickey 
Preston V. Dilts 
Ira Dixson 
Frederic G. Dorwart 
W'illard G. Drown 
Kenneth L. Druet 
Alfred W. Dubbs 
Robert B. Durham 

F. George Elliott 
Ralph A. Elliott 
Earl B. Erskine 

James M. Faulkner 
Henry D. Fearon 
Lucian M. Ferris 


Elmer S. Gais 
Leon J. Gal insky 
Edward A. Greco 
David S. Greenspun 

Karl B. Hanson 
George F. Harsh 
John Harvey 
Lyle E. Heavner 
Philip S. Hench 
J. Warren Hundley. Jr. 

William K. Ishmael 

Carl A. Johnson 
Clarence E. Johnson 
Hartwell Joiner 

Edward R. H. Kurz 

Lee H. Leger 
George L. Leslie 
Eugene J. Lippschutz 
Robert E. Lyons, Jr. 

James M. MacMillan 
John J. Maisel 
Arthur A. Marlow 
Gilbert H. Marquardt 
John W. Martin 
Edward de S. Matthews 
Edward Matzger 
Charles K. Maytum 
Ronald J. McNamara 
Harry D. Miller 
John Minor 
Sylvan E. Moolten 
Alvin E. Murphy 

J. Ernest Nadler 
J. Marshall Neelj' 
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Harold W. Potter 
Vernon E. Powell 

Harold L. Rakov 
Paul' H. Revercomb 
Lee Rice 

Andrew I. Rosenberger 
J. Griswold Ruth 
Benjamin H. Rutledge 

S. Marion Salley 
Robert L. Schaefer 
Curt P. Schneider 
Thornton Scott 
Joseph H. Shaffer 
Paul L. Shallenberger 
Harry W. Shuman 
Walter M. Solomon 


Dale C. Stable 
Charles W. Steele 
Robert E. Stone 
William H. Stoner 
George W. Stuppy 
Verne W. Swigert 

Henry M. Tabachnick 
Floyd C. Taggart 
Jan H. Tillisch 
Herman Tarnower 

Aloysius Vass 

Harry A. Warren 
J. Harold Watkins 
Walter L. Winkenwerder 
Zolton T. Wirtschafter 


Dr. Ben R. Heninger, F.A.C.P., formerly of New Orleans, La., was retired from 
active military duty, January 31, 1943, for physical disability. Dr. Heninger is now 
located at Pass Christian, Miss. 


Gifts to the College Library 

We gratefully acknowledge receipt of tlie following gifts to the College Library 
of Publications by Members : ' 

Books 

Dr. Harry R. Litchfield, F.A.C.P.. Brooklj-n, N. Y. — “Therapeutics of Infancy and 
Childhood,” Vol. IV and Index Vol.; 

Dr. Beverle}' R. Tucker, F.A.C.P., Richmond, Va. — “Tales of the Tuckers.” 

Reprints 

Dr. Natlian Bloom, F.A,C.P,, Richmond, Va. — 4 reprints ; 

Dr. George B. Dorff, F.A.C.P., Brooklyn, N. Y. — 4 reprints; 

Dr. Norbert Enzer, F.A.C.P., Milwaukee, Wis. — 1 reprint; 

Manfred Kraemer, F.A.C.P.. Major, (MC), U. S. Army — 2 reprints; 

Dr. William B. Rawls, F.A.C.P., New York, N. Y. — 1 reprint; 

Dr. Nathaniel E. Reich (Associate), Brooklj-n, N. Y. — 5 reprints; 

Dr. Maurice S. Segal (Associate), Boston, Mass. — 3 reprints; 

Dr. Louis H. Sigler, F.A.C.P., Brooklyn, N. Y. — 1 reprint ; 

Dr. Clarence M. Trippe, F.A.C.P., Asbur\- Park, N. J. — 1 reprint; 

Dr. Edward L. Tuohy, F.A.C.P., Duluth, Minn . — 1 reprints ; 

Joseph H. Whiteley, F.A.C.P., Lieutenant Colonel, (MC), U. S. Army— 1 reprint. 

Dr. Ernest E. Hadley, F.A.C.P.. Washington, D. C., has contributed copies of his 
publications, “An Experiment in Military Selection” and “Military Psychiatry,” to the 
College Librarj' of Publications by lilembers. 


A. C. P. Regents and Committees Will ]\Ieet 
April 3-4, 1943 

The regular Spring meeting of the College Committees and of the Board of 
Regents will be held at the College Headquarters in Philadelphia on the week-end of 
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April 3-4, 1943. At this meeting the customary business transacted at the Annual 
Sessions will receive attention. The Committee on Credentials will review tlie 
credentials of all candidates for Associateship and for Fellowship, and make recom- 
mendations for action by the Regents. Candidates must be proposed thirty days in 
advance of action. 


Nationwide Program for Postgraduate Seminars Being Organized for Medical 

Officers in the Armed Forces 

In accordance with action approved by the Board of Regents of the American 
College of Physicians, Philadelphia, December 13, 1942, and since approved by the 
American Medical Association and the American College of Surgeons, .these three 
.great medical societies have combined in a program of postgraduate seminars to be 
conducted at Naval and Army medical installations in various parts of the country. A 
committee of tliree, one from each organization, consisting of Dr. William B. Breed, 
Boston, for the American College of Physicians, Dr. Alfred Blalock, Baltimore, for the 
American College of Surgeons, and Dr. Edward L. Bortz, Philadelphia, for the 
Council on Scientific Assembly of the American Medical Association, has been ap- 
pointed by the respective societies, with power to act in the development of a program 
and putting it into action. Each College has appropriated $5,000.00, and the Ameri- 
can Medical Association, $10,000.00. Dr. Bortz will be tlie Chairman and Dr. Breed 
the Secretary-Treasurer. 

This is an extension of the work the American College of Physicians already has 
conducted in the field of internal medicine through the past two years. The new pro- 
gram will be a much larger and more inclusive one, covering the whole field of 
medicine. 


New Life Members of the College 

The following Fellows have become Life Members of the College since January 
1, 1943. This is an especially auspicious time for physicians in private practice to 
take out life memberships ; income from private practice is probably at its peak, and 
the College plan of life membership provides a means of underwriting one’s dues 
during his most productive years while his income is highest, thus avoiding the 
burden of dues later in life. All life membership fees are deppsited in the permanent 
Endowment Fund of the College, thus contributing to the stability and perpetuity of 
the organization. 

Dr. Ralph K. Hollinshed, Westville, N. J. 

Dr. Ranald E. Mussey, Troy, N. Y. 

Dr, Eliah Kaplan, New Castle, Pa. 

Dr. G. B. Kramer, Youngstown, Ohio 

Dr. Spencer A. Folsom, Orlando, Fla. 

Dr. Robert A. C. Wollenberg, Detroit, Mich. 

Dr. Edgar F. Kiser, Indianapolis, Ind. 

Dr. William Corr Servi^^olorado Springs, Colo. 

Dr. Harry Gauss, Deim^ Colo. 

Dr. Harold E. Himwich, Albany, N. Y. 

Dr. Willard B. Howes, Detroit, Mich. 

Dr. Joseph C. Placak, Cleveland, Ohio 

Dr. Harold Riche Roehm, Birmingham, Mich. 

Dr. George E. Baker, Casper, Wyo. 

Dr. Charles S. Bluemel, Denver, Colo. 

Dr. Samuel A. Loewenberg, Philadelphia, Pa. 
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New England Regional Meeting Held in Boston, February 5, 1943 

The second annual Regional Meeting for the New England States was held in 
Boston, Friday, February 5, at Hotel Statler under the general chairmanship of Dr. 
William B. Breed, F.A.C.P., Governor for Massachusetts, and with the cooperation 
of the Governors of the New England States, Dr.- Charles H. Turkington, F.A.C.P., 
Connecticut; Comdr. Eugene H. Drake, F.A.C.P., Maine; Dr. Harry T. French, 
F.A.C.P., New Hampshire; Dr. Alexander M. Burgess, F.A.C.P., Rhode Island; and 
Dr. Ellsworth L. Amidon, F.A.C.P., Vermont. 

Dr. Earle Chapman, F.A.C.P., Boston, was Chairman of the Committee on Ar- 
rangements, and Dr. Roger I. Lee, F.A.C.P., Boston, was Chairman of the Committee 
on Prog^:am. 

The scientific program was as follows: 

morning session — 10:00 a.m. 

Presiding Officer 
Reginald Fitz, F.A.C.P. 

Lecturer on History of Medicine and Assistant to the Dean of the Faculty of Medicine 

Harvard Medical School 

“Immersion Foot.” James C. White, Commander, (MC), U.S.N.R. 

“Observations on Immunity of Mumps.” John Franklin Enders, Associate Professor 
of Bacteriology and Immunology, Harvard Medical School. 

“Personnel Selection.” C. W. Heath, W. L. Woods, L. Brouha, C. C. Seltzer and 
A. V. Bock, from the Grant Study, Hygiene Department, Harvard University. 
“Post Concussion S 3 ’ndronie.” Derek Ernest Denny-Brown, F.R.C.P., Professor of 
Neurologj’, Haiward Medical Scliool. 

“Gonococcal Infections.” Hugh J. Morgan, F.A.C.P., Brigadier General, (MRC), 
U. S. A., Washington, D. C. 

“Sub-Clinical Thiamin Deficiency.” Joseph Wile}' Ferrebee, Associate Professor of 
Dental Medicine, Harvard Medical School. 

“The Flight Surgeon.” David N. W. Grant, Brigadier General, Air Surgeon, Army 
Air Force, Washington, D. C. 

AFTERNOON SESSION — 2:00 P.M. 

Presiding Officer 
James Howard Means, F.A.C.P. 

Jackson Professor of Clinical Medicine, Harvard Medical School 

“The. Relation of the Carrier to Epidemic Meningitis.” John Howard Mueller, Pro- 
fessor of Bacteriolog}' and lmmunologj', Harvard Medical School. 

“Seasickness.” Robert S. Schwab, Lieutenant Commander, (MC), U.S.N.R. 

“The Present Status of Electro-enceplralo^-aphy.” Frederic Andrew Gibbs, Instruc- 
tor in Neurolog}', Harv'ard Medical School. 

“Problems of Immunity to Bacillary Dysentery.” Rene Jules Dubos, George Fabyan 
Professor of Comparative Patholog}' and Professor of Tropical i\Iedicine, Har- 
vard Medical School. 

“Principal Disqualif}'ing Lesions Encountered in Military Seiwice.” Julien E. 
Benjamin, F.A.C.P., Lieutenant Colonel, (MRC), U. S. A., Chief of Jledical 
SeiA'ice, Lovell General Hospital, Fort Devens, Mass. 
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“Hearts Young and Old Under the Strain of War.” Paul Dudley White, F.A.C.P., 
Lecturer in Medicine, Plarvard Medical School. 

“Primary Atyju’cal Piieumonia.” Francis G. Blake, F.A.C.P., Sterling- Professor of 
Medicine, and Dean, Yale Unii'ersity School of Medicine. 

“Nutrition and Resistance.” Frederick John Stare, Assistant Professor of Nutrition, 
Harvard Medical School. 

“High Protein Diet; Clinical Considerations.” George Widnier Thorn, F.A.C.P., 
Hersey Professor of the Theory and Practice of Physic, Harvard Medical School! 

A luncheon at the Tavern Club was given by Drs. Breed and- Lee in honor of 
IMajor General James C. Magee, Surgeon General of the U. S. Army, and other high- 
ranking officers from the Army Air Force and the Navy Medical Corps. 

Many acclaimed the program as the best they had ever attended anywhere. 
Manuscripts of the papers will be obtained as far as possible and published in the 
Annals of Internal Medicine. 

. The evening dinner meeting, at which Dr. Breed acted as toastmaster, was ad- 
dressed by Dr. Janies E. Paullin, President of the College, Atlanta, Dr. Ernest E. 
Irons, President-Elect, Chicago, Brigadier General Daidd N. W. Grant, Air Surgeon, 
Army Air Force, Washington, Brigadier General Hugh J. Morgan, U. S. Army, 
Washington, Capt; William J. C. Agnew, representing the Surgeon General of the 
U. S. Navy, wlio was unable to be present, and by Major General James C. Magee, 
Surgeon General of the U. S. Army. General Magee reviewed the progress and 
problems in the medical service of the Army and gave many interesting facts con- .. 
cerning his recent extended trip to the British Isles and to North Africa. 

Among other special guests at the dinner meeting were Dr. George Morris Pie/ 
Secretary General, Philadelphia, Mr. E. R. Loveland, Executive Secretary, 7 
delphia. Dr. Edward L. Bortz, Governor for Eastern Pennsylvania, Philadelr/ 

George H. Lathrope, Governor for New Jersey, Newark, Dr. Asa L. Linca 
enior for Eastern New York, New York City, Dr. Nelson G. Russell, Sr., (Au.^y 
for Western New York, Buffalo, Dr. Hugh A. Farris, Governor for the 
Provinces, St. John, Col. William E. Shambora, Ground Surgeon, U. S. Army, 
Washington, Capt. Herbert L. Kelley, District Medical Officer of the First Naval 
District, Boston, Col. John J. Reddy, Chief of the Medical Branch, First Service 
Command, Boston, Dr. Arthur W. Allen, Regent of the American College of Surgeons, 
Boston, Dr. James Howard Means, Past President of the College, Boston, Dr. Reginald 
Fitz, Regent of the College, Boston, and others. , 

To this meeting were invited as guests medical officers of the Army, Navy, and 
U. S. Public Health Service, especially those stationed in the New England area. An 
analysis of the registration follows: 


Fellows Associates Guests Total 

M. C., U. S. Army 7 4 . 77 88 

M. C., U. S. Navy .'17 3 32 52 

U. S. Public Health Service . 2 - 1 3 

t __ 

Total, Service Men 26 ' 7 110 143 

Civilian Physicians Ill 19 , 38 168 

Total 137 26 148 311 


Forty per cent of the College membership in New England was in attendance. 
An analysis of the geographic distribution is as follows : 
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Connecticut 45 

Maine 8 

Massachusetts 170 

New Hampshire 8 

Rhode Island 40 

V erniont 6 

Otlier states and countries outside of New England, including the District of 
Columbia, Florida, Georgia, .Illinois, Maryland, New Jersey, New York, 
North Carolina, Ohio, Pennsylvania, Virginia, New Brunswick (Canada), 

. Brazil, Chile, Peru and Venezuela 34 


A. C. P. Regional Meeting to Be Held in New Orleans 

April 16-17 

A Regional Meeting for the States of Louisiana, Mississippi, Arkansas, and East- 
ern Texas will be held at New Orleans at the new State Charity Hospital on Friday 
and Saturda}', April 16-17, under the direction of Dr. Edgar Hull, Governor for 
Louisiana, with the aid and assistance of the College Governors for the States men- 
tioned, namely. Dr. John G. Archer, Greenville, Miss., Dr. Oliver C. Melson, Little 
Rock, Ark., and Dr. M. D. Levy, Houston, Tex. Dr. Grace Goldsmith, New Orleans, 
is Chairman of the Committee on Clinics and Dr. John H. Musser, New Orleans, is 
Chairman of the Committee on Scientific Essays. 

Friday and Saturday mornings will be devoted to clinics. A luncheon will be 
held on Friday at noon and a dinner, Friday evening. At this dinner meeting ranking 
‘ICithorities from the Army and Navy will present timely and interesting addresses. 

>4yie meeting will end Saturday noon with a clinical pathological conference, at which 
clinician will be Dr. James E. Paullin, President of the College. 


All medical officers in the Armed Forces, who are stationed in the participating 
% jtes, are cordially invited to attend. 


By the time tliis notice appears in the Annals of Internal Medicine the formal 
programs will be organized and ready for distribution. They will be sent to all mem- 
bers in the States concerned and to all Arm}'- and Navy installations within those 
States. Other members interested may obtain copies on request from the E.xecutive 
Offices of the College. 

Physicians expecting to remain over night in New Orleans should apply for 
reservations at hotels and for reservations on trains as far in advance as possible. 
Address applications for hotel reservations to Dr. B. J. DeLaureal, Committee on 
Hotels, 3439 Prytania St., New Orleans, La. 


Middle Atlantic Regional Meeting of the College 

On April 24, 1943, under the cliairmanship of Dr. Wallace M. Yater, College 
Governor for the District of Columbia, and with the combined direction of Dr. Wether- 
bee Fort, Acting Governor for Maryland, Dr. J. Edwin Wood, Jr., Acting Governor 
for Virginia, Dr. Albert H. Hoge, Governor for West Virginia, Dr. Paul Whitaker, 
Governor for North Carolina, and Dr. Lewis B. Flinn, Governor for Delaware, a 
Regional ^Meeting for the States mentioned will be held in Washington, D. C. 

Every speaker on the program is a medical officer from the Army or Navy and 
an authority on his subject. 

The morning session will be held at the Walter Reed General Hospital and the 
afternoon session, at the National Naval Medical Center at Bethesda. 

Complete programs may be obtained from the Executive Offices of the College. 
4200 Pine St,, Philadelphia, Pa. 
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PROGRAiM 

MORNING SESSION 

10:00-12:30 

Walter Reed General Hospital 
Washington, D. C. 

!• Rcriai tei itis Hodosa, Ceitain Clinical and Roentgenologic Reatures 
Majors A. O. Hampton and Louis A. M. Krause. 

2. Clinical Diagnosis of Lumbar Intervertebral Disc Lesions. 

Lt. Col. R. Glenwood Spurling. 

3. Contrast Visualization in the Diagnosis of Intratboracic Disease. 

Major George P. Robb, 

4. Clinical Report on Primary Atypical Pneumonia. 

Capt. Dale C. Stable. 

5. Histaminic Cephalalgia. 

Lt. Col. Louis E. Lieder. 

6. Simplification of Treatment of Diabetes and Diabetic Coma. 

Capt. Lazarus L. Pennock. 

7. Malaria in the Army. 

Lt. Col. Thomas T. Mackie. 

8. The Typhus .Problem. 

Col. Harry Plotz. 

9. Contact Dermatitis. 

Major Zeno N. Korth. 

LUNCHEON 
AFTERNOON SESSION 

2:30-5:00 

U. S. Naval Hospital 
National Naval Medical Center 
Bethesda, Md. 

1. An Evaluation of the Surgical Treatment of Arterial Hypertension. 

Capt. Winchell McKendree Craig. 

2. Coronary Heart Disease. 

Comdr. Arthur M. Master. 

3. Experiments on Underwater Concussion. 

Capt. F. C. Greaves. 

4. Practical Considerations in the Use of Blood Derivatives. 

Comdr. L. R. Newhouser. 

5. The Use of Sulfadiazine in the Treatment of Meningococcus Carriers. 

Lt. F. S. Cheever. 

6. Medical Problems Arising from the Return of Military and Naval Personnel from 
the Tropics. 

(Author to be announced.) 

7. The Importance of Sub-groups and the Rh Factor in Blood Transfusions. 

Lt. J. J. Engelfried. 

Demonstrations : 

The Electron Microscope. 

Comdr. R. H. Drager. 

Blood Derivatives. 

Comdr. L. R. Newhouser. 

Blood Grouping. 

Lt. J. J. Engelfried. 
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The Regional Meeting will conclude with a Dinner Meeting in the evening at a 
down town hotel. Many distinguished guests from among Officers of the College and 
ranking officials of the Armed Forces will be present. Short addresses will be made 
by Dr. James E. Paullin, President of the College, Rear Admiral Ross T. Mclntire, 
Surgeon General of tlie U. S. Navj', Major General James C. Magee, Surgeon Gen- 
eral of the U. S. Army, and otliers. 


Dr. Paul G. Boman, F.A.C.P., Duluth, has been named President of the Minne- 
sota Society of Internal Medicine and Dr. Bayard T. Horton, F.A.C.P., Rochester, 
Vice President. 


Dr. Frank J. Heck, F.A.C.P., Rochester, Minn., was recently renamed Secretary 
of the Ma 3 'o Clinic staff. 


Dr. Robert P. McCombs (Associate), Nashville, Tenn., is conducting a ten-week 
course in internal medicine for physicians in Hamilton County (Tenn.) under the 
auspices of the county medical society. 


Dr. John H. Fitzgibbon, F.A.C.P., Portland, Ore., spoke on “Oregon Medical 
Service and Situation in Kaiser Shipyards” at a meeting of the Annual Secretaries’ 
Conference of the Indiana State Medical Association in Indianapolis, January 24, 1943. 


On March 11, Dr. Clarence E. de la Chapelle, F.A.C.P., New York, N. Y., spoke 
on “Management of Acute Cardiovascular Emergencies” at a meeting of the Columbia 
County Medical Society in Hudson, N. Y., and on March 25, Dr. Norman Plummer, 
F.A.C.P., New York, N. Y., will speak on “Newer Chemotherapeutic Methods.” 


The Alumni Society of the New York City Hospital has established the James R. 
Lisa Award. The award will be given for meritorious work in research medicine 
done in the laboratories of the Hospital under Dr. Lisa’s direction and will be made 
by him at appropriate times to the worker he selects as being wortlty. The prize will 
consist of a medallion or parchment and of an honorarium of several hundred dollars. 
Dr. Lisa has been a Fellow of the College since 1935. 


The 6tli Annual Roger S. Morris Memorial Lecture of the University of Cincin- 
nati College of Medicine was delivered Januarj- 8, 1943, by Hugh J. Morgan, F.A.C.P., 
Brigadier General, (MC), U. S. Army. General Morgan spoke on “Reflections of 
an ‘Irregular’ Arnw Medical Officer.” 


Dr. Paul S. Rhoads, F.A.C.P., Evanston, 111., discussed “Nonspecific Pneumonia: 
Report of 100 Cases” and Dr. Samuel J. Lang, F.A.C.P., Evanston, discussed “Adrenal 
Cortical Insufficiencj- and Its Treatment” at a meeting of the North Shore Branch of 
the Chicago I^Iedical Societj' on February' 2, 1943. 


Dr. Eugene M. Landis, F.A.C.P., Head of tlie Department of Internal Medicine 
of the University of Virginia, has resigned to become George Higginson Professor of 
Plu'siology at Harvard Medical School on July 1, 1943. 
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Dr, Joseph I. Linde, F.A.C.P., New Haven, Conn., was recently elected President 
of the Connecticut Tuberculosis Association. 


Dr. Walter C. Alvarez, F.A.C.P., Rochester, Minn., spoke on “The Care and 
Feeding of Executives” at a meeting of the Chicago Conference on the Health of In- 
dustrial Workers, January 13, 1943. 


^ Dr. George M. Decherd, Jr., F.A.C.P., has been named Associate Professor and 
Clinical Biochemist at the John Sealy Hospital of the University of Texas Medical 
Branch, Galveston. 


Dr. Tinsley R. Harrison, F.A.C.P., Professor of Medicine at the Bowman Gray 
School of Medicine of Wake Forest College, .Winston-Saleni, N. C., delivered the 
Alpha Omega Alpha Lecture at the medical college on November 24, 1942. Dr. Har- 
rison spoke on “Cardiac D 3 '’spnea.” 


Dr. Byrl R. Kirklin, F.A.C.P., Rochester, Minn., addressed a meeting of the In- 
dianapolis Medical Society on “Bleeding Lesions of the Gastrointestinal Tract,” No- 
vember 24, 1942; 


Dr, Hugh G, Jeter, F.A.C.P., Oklahoma City, Okla., recently spoke on "Para- 
centetic Fluid as an Aid in Diagnosis” at a meeting of the Sedgwick County Medical 
Society, Wichita, Kan. 


The Harvard Medical School is sponsoring a course of public lectures on medical 
subjects. On January 3, Dr, George W. Thorn, F.A.C.P., Boston, Mass., delivered 
the first lecture on “The Role of the Endocrine Glands in Adaptation.” On January 
31, Dr. Maxwell Finland, F.A.C.P., Boston, spoke on “Common Colds and Their 
Complications” and on February 7, Alexander Marble, F.A.C.P., Lieutenant Colonel, 
(MC), U. S. Army, spoke on “The Care of Soldiers in an Army Hospital.” 


Dr. Fay A. LeFevre, F.A.C.P., Cleveland, Ohio, spoke on “Treatment of Coro- 
nary Heart Disease” at a “Victory Day . Clinic” conducted by the staff of Mount 
Carmel Mercy Hospital, Detroit, Mich., on January 27, 1943. , 


On February 4, 1943, Dr. James E.. Paullin, F.A.C.P., Atlanta, Ga., President of 
the College, spoke on “The Contribution of the Physician in the Present Crisis” at a 
special mid-winter meeting of the Rhode Island Medical Society in Providence. 


The meeting of the Medical Society of Milwaukee County held in Milwaukee, 
Wis., January 8, 1943, was devoted to an “information please” program on Thera- 
peutics. Among those who participated weri^ Dr. Edward H. Rynearson, F.A.C.P., 
Rochester, Minn.; Dr. Ovid O. Meyer, F.A.C>P., Madison; Dr. Francis D. Murphy, 
F.A.C.P. and Dr. Theodore L. Squier, F.A.C.I’.^ both of Milwaukee. 


COLLEGE NEWS NOTES 


425 


Dr. Julius H. Comroe, Sr., F.A.C.P., York, Pa., has the distinction of being the 
first Fellow of tlie College wiio has two sons who are also Fellows of the College, Dr. 
Bernard I. Comroe and Dr. Julius H. Comroe, Jr., both of Philadelphia. 


The 39th Annual Congress on Medical Education and Licensure was held in Chi- 
cago, 111., February 15-16, 1943. Dr. Felix J. Underwood, F.A.C.P., Jackson, Miss., 
spoke on “Medical Licensure and Public Health” and George F. Lull, F.A.C.P., 
Colonel, (MC), U. S. Army, Ross T. Mclntire, F.A.C.P., Rear Admiral, (MC), U. S. 
Navy, The Surgeon General, and Dr. Thomas Parran, F.A.C.P., The Surgeon Gen- 
eral, U. S. Public Health Sendee, discussed “Medicine and the War.” 


Dr. William H. Perkins, F.A.C.P., Dean of Jefferson Medical College, Philadel- 
phia, Pa., recentl)' received an honorarj’^ degree of Doctor of Science at the 156th 
commencement exercises of Franklin and ^larshall College. 

Dr. Edward A. Strecker, F.A.C.P., Philadelpliia, delivered the commencement 
address. 


Dr. Charles F. Gormly, F.A.C.P., President of the Rhode Island Medical Society 
and Physician-in-Chief of the Rhode Island Hospital, Providence, was honored by the 
Rhode Island Dental Society. On January 27, 1943, the Society presented its medal 
and scroll to Dr. Gormly for “distinguished service to the community and to the dental 
profession.” 


Burroughs Wellcome & Co., of Tuckahoe, N. Y., and Sharp & Dohme, of Phila- 
delphia, Pa., both manufacturing chemists, have been presented with the Army-Navy 
“E” Award. These companies are engaged in the production of immense quantities 
of medicinal preparations for our armed forces all over the world. 

At tlie presentation of the award to Sharp & Dohme, Comdr. Edward L. Bortz, 
F.A.C.P., made the presentation address on behalf of the Navy. 


SPECIAL NOTICES 

DUTIES OF U. S. CITIZENS DEFENSE CORPS IN GAS DEFENSE 

A program for civilian protection against gas is being rapidlj'^ developed by the 
Medical Division of tlie Office of Civilian Defense. Courses have been presented for 
physicians selected from the faculties of medical schools to be trained as instructors 
in the medical aspects of chemical warfare. Arrangements are now being made for 
the presentation of courses by these instructors in their own medical schools. 

Training for non-medical personnel is provided in Gas Specialist Courses which 
since early December have been presented monthly at War Department Civilian Pro- 
tection Schools. These schools are located at Amherst College, Amherst, Massachu- 
setts; Purdue University, Lafayette, Indiana; Loyola University, New Orleans; Occi- 
dental College, Los Angeles, California; Stanford University, Palo Alto, California, 
and tlie University of Washington, Seattle, Washington. 

The Gas Protection Service of the U. S. Citizens Defense Corps has been or- 
ganized as follows: The IMedical Division of the Office of Civilian Defense has a Gas 



426 


COLLEGE NEWS NOTES 


Protection Section responsible for organization and training for gas defense. This 
section functions through the nine Civilian Defense Regions, which are coterminous 
with the Service Commands of the U. S. Army. Regional Gas Officers have been 
designated for several of the coastal Regions to supervise and assist the. State Gas 
Consultants and the Senior Gas Officers of defense councils in the organization of 
State and local progi ams. *1 he Senior Gas Officer trains Gas Reconnaissance Agents 
who serve in each zone of the city. These men are responsible for the identification 
of the agent, the collection of samples, the prevention of casualties, the delimiting of 
gassed areas, and for cooperation with the Emergency Medical Service, the Health 
Department and other agencies concerned in protection against gas. 

Instructions to members of the U. S. Citizens Defense Corps on their duties in 
gas defense have been issued by the U. S. Office of Civilian Defense in Operations 
Letter No. 104 (Supplement 3 to Operations Letter No. 42), dated January 11. 

The duties to be performed before, during and after gas attacks are outlined for 
the following individuals and groups: State Gas Consultant, Senior Gas Officer, As- 
sistant Gas Officers, Gas Reconnaissance Agents, Laundry Officer, Commander of the 
Citizens Defense Corps, Incident Officer, Air Raid Wardens, Police Services, Fire 
Services, Emergency Medical Service, local Health Department, Public Works, Pub- 
lic Utilities, Transportation Services and Emergency Welfare Services. 

For the Emergency Medical Service the duties are set forth as follows : 

Duties before gas attack: 

1. Plan with assistance of Senior Gas Officer for the establishment of gas cleans- 
ing stations for cleansing gassed patients with other injuries and for cleansing of 
civilian protection personnel. Each hospital of 150 beds or more should be provided 
with a cleansing station. Cleansing stations should be available in the ratio of one 
per 50,000 population and should be located at smaller hospitals or casualty stations 
where 150-bed hospitals are hot available in this ratio. 

2. Recruit, train, and assign personnel to gas cleansing stations for cleansing 
services. 

3. Provide instruction, in cooperation with the Senior Gas Officei, for general 
public and civilian protection personnel in self-protection and self-cleansing (Opera- 
tions Letter 46). 

4. Provide for instruction of physicians in diagnosis and treatment of chemical 
casualties. 

5. Assist hospitals in planning for handling of gas casualties. 

6. Assure adequate distribution of protectir^e clothing and gas masks and other 
protective equipment to members of mobile medical teams and train personnel in theii 
use. 

7. Make provision for training drivers of ambulances and sitting case cars m 
protection of their equipment against liquid-gas contamination; inform them of ar- 
rangements for vehicle decontamination by Emergency Public Works Service. 

8. Arrange for the protection .from contamination of the equipment used to trans- 
port contanhnated casualties insofar as it is possible. 

Duties during gas attack: 

1. Upon advice of the Senior Gas Officer and under the orders of the Commander, 

man the gas cleansing stations. , c , 

2. Advise other services of tlie U. S. Citizens Defense Corps in regard to drst- 

aid cleansing of their personnel. 

3. Assign a mobile medical team to gas cleansing stations for first aid. 
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Duties after gas attack: 

1. Evaluate the effectiveness of the cleansing procedures which have been used. 

2. Provide follow-up treatment of patients. 

3. Prepare inventory of protective equipment available for use in future attacks 
and obtain additional equipment as necessary. 

4. Cleanse bodies of tlie dead to facilitate identification. 

Important functions assigned to the health department in the local program of gas 
defense are as follows : 

Duties before gas attack: 

1. Provide for analyses for war gases in samples of food and water. These tests 
may be perfonned in a local health department if laboratory facilities are adequate. 
In such case it is desirable to utilize the same laboratory facilities for the analysis for 
war gases of air and other materials. Where laboratory facilities other than those of 
tlie local health department are more suitable for use in the analysis of war gases, ar- 
rangements should be made by the local health department for the analysis of samples 
of water and food. 

2. Advise the Senior Gas Officer regarding the nature of instructions to the pub- 
lic concerning precautions to be taken in the event of water-supply contamination. 
Such instructions are to be promulgated by the health officer. 

3. Cooperate witli waterworks officials in planning for the protection and de- 
contamination of the water supply. 

Duties during gas attack: 

1. Collect samples of food and water for laboratory analysis if contamination is 
suspected. 

2. Inform the public regarding contamination of food and water supplies, includ- . 
ing recommendations in regard to self-protection. 

Duties after gas attack: 

1. Decontaminate, destroy, or otherwise provide for the handling and disposal of 
contaminated food supplies. 

2. Assist the waterworks in the treatment of contaminated water supplies. 

3. Advise the Senior Gas Officer in regard to the safety of the public water and 
food supplies and inform the public regarding contamination of such supplies, and 
methods of dealing witli it. 

4. Obtain reports of analyses of samples of water or food and take appropriate 
action. SaA'^e specimens of contaminated water and food for transmission whenever 
necessarj'- to a Chemical Warfare Service or other laboratory, by the Senior Gas 
Officer. 

Gas masks are now being distributed to the personnel of the protective services. 
As a guide to local distribution and care of masks, the U. S. Office of Civilian Defense 
issued Operations Letter No. 106, January 20. 

It is recommended that masks be distributed among the protective services of the 
U. S. Citizens Defense Corps in approximately the following proportions: Staff, 12.5 
per cent; Fire Service, 10.5; Police Sendee, 1S.5; Air Raid Warden Service, 30; 
Rescue Servdee, 1.5; Medical Service, 12.5: Public Works, 9; and Public Utilities, 5.5. 

Masks should be kept at the post where the protective personnel will assemble 
during drills or enemy action, not carried by them during their daily activities, the 
Operations Letter adAUses. It is recommended also that about 20 per cent of the masks 
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allocated to each service be stored as a reserve. It is important that the reserves be 
decentralized as a safeguard against destruction by fire or bombing and also to permit 
rapid distribution in case of an emergency. 

The directive points out that since valuable and critical materials are used in the 
manufacture of gas masks, the utmost care must be exercised in the handling, distribu- 
tion and storage. No person should receive a mask until he has been trained in its 
use and care, including proper storage, it is advised. 

Stoiage must be in a cool, dry place and masks should be kept from contact with 
sunlight, oils and corrosive liquids and vapors. After use, masks should not be worn 
by another individual without proper sterilization, instructions for which are given in 
the OCD publication “Protection Against Gas.” 

Repair of masks is not to be attempted locally except in case of extreme necessity, 
the Operations Letter states. Broken and defective masks or those with exhausted 
canisters should be collected by the local Property Officer and returned to OCD Sup- 
ply Depots for repair and replacement. 


THE ROLE OF THE MEDICAL DEPT. IN COMBAT 
BY MAJOR NATHAN H. COHEN, M.A.C. 

The primary mission of the Medical Department is the conservation and mainte- 
nance of the fighting strength. of the forces in the field, and the care and treatment of 
the sick and injured in all the military forces. The peacetime mission of the Medical 
service is accomplished without much difficulty due to the fact that the medical estab- 
lishments are fixed and located that all requiring medical aid may receive it instantly. 
The accomplishment of the wartime mission of the Medical Department is an entirely 
different matter which presents many great difficulties. 

It is an established fact that the treatment rendered a soldier the first few hours 
after he is wounded, may mean the difference between complete and rapid recovery or 
death. Consequently, one of the most vital considerations of medical tactics is the be- 
ginning of treatment to the wounded as promptly as possible. Due to the rapidity of 
movement of troops in modern warfare, getting medical personnel to the wounded and 
evacuating the wounded to medical establishments presents a vast and complicated 
problem. It must be borne in mind that the primary mission of the fighting forces is 
the defeat of the enemy. All other considerations are secondary. Therefore the com- 
bat forces are necessarily given priority in the use of roads, terrain and the transporta- 
tion of men and supplies. The Medical Department is allowed the use of only those 
roads and that ground which will not interfere with the movement of the ^ combat 
forces. The evacuation of casualties is thus carried out with extreme difficulties as it 
is made against the forward movement of troops and supplies. 

Each military unit has its own medical detachment which accompanies it into the 
field of combat and sets up its medical establishment. Some of these installations, 
such ' as the battalion aid station are located as far forward as 200 yards from the 
front line so that casualties may receive almost instant attention. These establish- 
ments operate while subject to the same dangers and hardships as the combat units. 
The Red Cross symbol no longer offers any protection against enemy attack. 

Each medical unit is but a part of the fighting unit to which it is attached.^ Un- 
less it understands how its team is going to play it cannot take part in the game intelli- 
gently. It is therefore necessary that medical department officers in the field are not 
only well versed in their professional qualifications but that they also understand the 
tactics and technic of the branch of the service to which they are attached. They 
must also be skilled in the art of military map reading and in the solution of combat 
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problems. Unless the tactical situation is thoroug-hly understood, efficient medical 
service cannot be rendered. Witli such a knowledge tire commander of a medical unit 
can estimate where the bulk of casualties will occur, how many medical installations 
should be established and when and where to place them to get maximum protection 
from enemy fire. He can then intelligently prepare tire combat orders for his unit. 

It is thus seen tliat the Medical Department officer of today must not only be a 
doctor, dentist, veterinarian, etc., but also a soldier well versed in the tactics and 
technic of tlie Infantr}', Cavalry, Engineers, Artillery, Air Forces and all the other 
branches of the service. With such a background our Medical Department may be 
depended upon to render tlie finest and most efficient medical service possible. 


Dall.as Southern Clinical Society 

The Fifteentli Annual Spring Clinical Conference of the Dallas Southern Clinical 
Society, which was to be held on March 22 to 25 (inc.), 1943, has been cancelled be- 
cause of the war emergency. 


The Hermann M. Biggs Memorial Lecture which is held annually in Hosack Hall 
at The New York Academy of Medicine under tlie auspices of the Committee on Pub- 
lic Healtli Relations will be delivered this j'ear on Thursday, April 1, at 8 ;30 p.m. by 

Lt. Col. Paul F. Russell, 

Medical Department, Army of United States, 

Chief, Tropical Disease and Malaria Control Section, 

Division of Preventive Medicine, 

Office of The Surgeon General. 

The subject of the lecture will be “Malaria and Its Influence on World Health.” 
This lecture is open to the general public. 
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OBITUARIES 
DR. LEO RICEN 

Dr. Leo Riceii, an Associate of the College, died in Portland, Ore., on 
September 8, 1942. 

Dr. Ricen was born in Odessa, Russia, in 1872. He received his B.S. 
degree from the Imperial University of Kazan, Kazan, Russia, and in 1901 
received his M.D. degree from the University of Oregon Medical School. 
During 1911 and 1912 Dr. Ricen undertook postgraduate work in bac- 
teriology at the Pasteur Institute and the TJniversity of Paris, Paris, France. 
During the latter part of 1912 he undertook additional work in x-ray diag- 
nosis and gastro-enterology at the University of Vienna. He returned to 
the University of Vienna for additional postgraduate work in 1928. 

Dr. Ricen was an instructor in the Department of Medicine at the Uni- • 
versity of Oregon Medical School from 1915 to 1920. He was also a 
member of the attending staff at the Emanuel Hospital from 1920 to shortly 
before his death. Fie was a member of the American Medical Association 
and its affiliated local, the Multnomah County Medical Society. He was 
also a member of the Northwest Medical Association and the Association 
for the Study of Internal Secretions. He has been an Associate of the 
American College of Physicians since 1924. 

Dr. Ricen was a man of broad culture and deep intellectual attainments. 
The field of medicine was just one of the many subjects in which he was 
learned. His library of Russian literature was one of the best on the Coast. 
He was at home in the classics, in poetry and especially in world history. 
He was also a painter of considerable talent and he left some creditable art 
works to members of his family and friends. He was a lover of music and 
philosophy. Although a modest man in company, he was a brilliant con- 
versationalist. Those who knew him valued his friendship and mourned 
greatly when he passed away. 

Homer P. Rush, M.D., F.A.C.P., 

Governor for Oregon 

DR. GEORGE MEADE SETTLE 

On September 15, 1942, Dr. George Meade Settle, F.A.C.P., Baltimore, 
Md., died at the age of 62 years, after a six weeks’ illness, following a 
coronary thrombosis. In his passing, the College has lost a staunch sup- 
porter and one who was untiring in his efforts and interests to increase the 
College activities in Baltimore. 

Dr. George Meade Settle was born in Leeds, Md., September 9, 1880. 

He attended Friends School in Wilmington, Del., and received his A.B. 
degree in 1902 and his M.D. degree in 1905 at the University of Pennsyl- 
vania School of Medicine. He was Assistant in Neurology, 1909-1911; 
Instructor in Neurology, 1912-1914; Associate in Neurology, 1914-1916; 
Instructor in Physical Diagnosis, 1912-1914; and Associate Professor of 
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Neurologyand Clinical Medicine, 1916 to date, at the University of Mary- 
land School of Medicine. For many years he was Visiting Neurologist, 
Maryland General and University Hospitals and Hospital for Women; 
Consulting Physician, Harford Memorial Hospital, Havre de Grace, Md. 
He was a member of the Baltimore City Medical Society, Medical and 
Chirurgical Faculty of Maryland, and the American Medical Association; 
and Avas a FelloAV of the American College of Physicians since 1927, and a 
Life Member of the College since 1937. 

■ To knoAV Dr. Settle Avas to loA^e him. To have been a friend of his AA^as 
something to be cherished. Those of us here AAdio kneAV him so Avell knoAV 
that in his passing he had no regrets, but his patients and many friends feel 
his death very keenly. 

Wetherbee Fort, M.D., F.A.C.P., 

Acting Governor for Maryland 

DR. ELMER BURKITT FREEMAN 

On December 23, 1942, the Maryland Chapter of the College sustained 
another loss in the death of Dr. Elmer Burkitt Freeman, Baltimore, Avho 
had been a FelloAv of the College since 1929. 

Dr. Elmer Burkitt Freeman AA’^as born at Mattoon, 111., February 5, 1875, 
and died at Baltimore, December 23, 1942. He received his B.S. degree 
from Austin College in 1896 and his M.D. degree from the Baltimore Medi- 
cal College in 1900. He Avas Instructor in Clinical Medicine, Baltimore 
Medical College, 1901-1904; Associate Professor of Clinical Medicine, 
Baltimore Medical College, 1904—1910; Associate Professor of Clinical 
Medicine, University of Maryland School of Medicine, 1913-1914; Pro- 
fessor of Therapeutics, Baltimore Medical College, 1910-1914; Assistant in 
Clinical Medicine, Johns Hopkins Unwersity School of Medicine, 1916- 
1922; Instructor in Clinical Medicine, Johns Hopkins UniA^ersity School of 
Medicine, 1922-1929; Associate in Clinical Medicine, Johns Hopkins Uni- 
versity Scliool of Medicine, 1929 to date. For many years Dr. Freeman 
Avas Physician-in-Chief, Maryland General Hospital; Assistant Visiting 
Physician and Dispensary Physician, Gastro-intestinal Department, Johns 
Hopkins Hospital ; Visiting Physician, Church Home and Infirmarj^ ; Gastro- 
enterologist, St. Agnes Hospital ; Attending Gastro-enterologist, Bon Secours 
Hospital, and a member of the active staff. Union Memorial Hospital. He 
Avas a Diplomate of tlie American Board of Internal Medicine and the author 
of many published papers. Dr. Freeman w'^as a member of the American 
Gastro-enterological Association, the American Radiological Association, the 
Southern Medical Association, the Medical and Chirurgical Faculty of 
Maryland, and the Baltimore CitA’’ Medical Societ 3 ^ He A\^as a FelloAV of 
the American Medical Association and a FelloAv of die American College of 
Pltysicians.. Dr. Freeman served during the first World War on the local 
Ad\dsory Medical Board and AA'as serAung on Local Induction Board No. 6 
at the time of his death. 
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Tlic untimely death of Dr. Freeman was a severe shock to his many 
f 1 iends and patients. Dr. Freeman was a loyal supporter of the College 
and of the Maiyland Chapter and never failed to do his part in making any 
of our functions a great success. His passing is a great loss to the teach- 
ing institutions of the city, as well as to his friends and medical associates. 

Wetherbee Fort, M.D., F.A.C.P., 

Acting Governor for Maryland 

DR. HARRY BOND WILMER , 

Dr. Harry Bond Wilmer, noted allergist, died very suddenly at his home 
on January 16, 1943. Dr. Wilmer was an outstanding physician in Phila- 
delphia and his work in the special field of allergy had gained for him a 
renowned position in American medicine. 

He was born May 12, 1884, in Baltimore, Maryland, and attended St. 
John’s College and the United States Naval Academy at Annapolis. He 
received his medical degree from the University of Pennsylvania School of 
Medicine in 1906. During the last World War he served as a Captain in 
the United States Army at Base Hospital No. 10. 

For many years Dr. Wilmer was Director of the Allergy Department 
at Abington Memorial Hospital, and was also associated witli the Allergy 
Department at the Graduate Hospital in Philadelphia. In addition to his 
other duties at Abington he held the position of Medical Director for sev- ' 
eral years. 

Dr. Wilmer was a teacher as well as a practitioner of medicine. He Avas 
an Associate Professor at the University of Pennsylvania Graduate School 
of Medicine. * 

Medical activities included his membership in the American Allergic 
Association, having been former President of that group and the American 
Clinical and Climatological Society. He was a Fellow of The American 
College of Physicians, and in the past, has served on various committees. 
He was also a Diplomate of the American Board of Internal Aledicine. 

Sports commanded his enthusiasm in the form of yachting at which he 
was an expert. He was former Commodore of the Corinthian Yacht Club 
and the Chester River Yacht and County Club. 

Dr. Harry Wilmer was loved, admired and deeply respected by his many 
friends and associates in and about Philadelphia. He particularly endeared 
himself to the membership of the College from this area b}^ becoming in- 
tiniately identified with the entertainment work associated with many 
regional meetings that were held here. His brilliant mind, keen sense of 
humor and Avonderful personality have indelibly imprinted themselves in the 
minds and hearts of his many friends, and he Avill forever be remembered, by 
them. It is indeed with humble thought and deep sorrow that we Avnte 
of the passing of Dr. Harry B. Wilmer. 

Edward L. Bortz, M.D., F.A.C.P., 

GoA'^ernor for Eastern Pennsylvania 


REPORT AND ABSTRACT, MINUTES OF THE 
BOARD OF REGENTS 

December 13, 1942 

The regular autumn meeting of the Board of Regents of the American College of 
Physicians was held at Philadelphia, December 13, 1942, with President James E. 
PaulHn presiding, with ]\Ir. E. R. Loveland acting as Secretary, and with sixteei: 
members of the Board and the Chairman of the Advisory Committee on Postgraduate 
Courses, Dr. E. L. Bortz, in attendance. 

After reading of tlie Minutes of the preceding meeting and the presentation of 
various communications. Dr. Charles F. Tenney, who acted as a representative of the 
College at a meeting of tlie American Physiotherapy Association in New York during 
August, 1942, made a comprehensive report. He reported that Dr. Philip D. Wilson 
is Chairman of a permanent Council formed b}’- the American Physiotherapy Associa- 
tion to aid in the rehabilitation of war casualties. The Council consists of seven mem- 
bers. It has under consideration the presentation of a bill before Congress which may 
have the President’s support. The Council may request the organizations which were 
represented at the August meeting, such as the American College of Physicians, the 
American College of Surgeons, et al., to make a small donation to cover secretarial 
and other expenses. It is provided in the bill that the American Ph)"siotherapy Asso- 
ciation stands ready to give its services, under the direction of qualified physicians, to 
help rehabilitate the casualties of the present war, as well as veterans of the past war, 
and, in addition, other casualties such as may properly come under Government 
supervision. 

President Paullin, for matter of record in the Minutes, reported a meeting of 
several Officers and Regents of die College at Philadelphia, with the subsequent ap- 
proval of the Board of Regents, providing for the cancellation of the 1943 Annual 
Session and of future Annual Sessions for the duration of the war. A resolution was 
adopted approving die action of the Committee and of the mail vote taken among the 
Regents. 

The Secretary, Mr. Loveland, presented for clarification by the Regents the fol- 
lowing provision adopted b}’- the Board at its preceding meeting: “The initiation fee 
of members serving widi the armed forces and completely detached from private prac- 
tice, at time of election, shall be reduced to $10.00, this regulation becoming effective 
as of January 1, 1942.” After discussion, by resolution formally adopted, the regula- 
tion was altered to read: “. . . at time of election, or zu!ilii}i two vioufhs there- 
from. . . .” 

The Secretary General, Dr. George Morris Piersbl, reported the deaths of thirty- 
one Fellows and seven Associates since the preceding meeting of the Board, and the 
names were spread upon die Minutes. Dr. Piersol also reported four additional life 
members since the last meeting of the Board, making a total of 187, of whom 21 are 
deceased, leaving 166. 

President Paullin filed a final report on the evaluation of physicians, which the 
College undertook in order to assist the Surgeons General of the Army and Navy in 
placing physicians who volunteered for military service in that type of work for which 
the}' would be best suited. This work was made possible through the very enthusi- 
astic and hearty cooperation of a large group of physicians. Governors, Regents and 
members of the American College of Physicians, and other individuals. Altogether 
there were 369 helping in this work. Dr. Paullin’s office completely evaluated and 
furnished information concerning 11,383 internists and 5050 pediatricians. In addi- 
tion, the National Research Council requested that the general practitioners be evalu- 
ated, of whom there were about 60,000. Of these 38,000 were investigated, but the 
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work was discontinued because of the difficulty in obtaining adequate information, 
boi the most pnrt, these general practitioners were little known, . were located in 
smaller communities, and it was found extremely difficult to appraise their qualifica- 
tions. Dr. Paullin’s office further evaluated 1,750 members of the Medical Reserve 
Corps so that, all told, this Committee collected definite information of a trustworthy 
nature concerning 56,184 doctors, and this information has been placed at the disposal 
of the Surgeons General of the Army and Navy. 

Dr. Paullin further pointed out that all members of the College, Fellows and As- 
sociates, were evaluated. Data were recorded on cards, and the most complete pro- 
fessional detail on at least four thousand physicians was assembled that has been pos- 
sible in any other organization in the United States. This information has been used 
in the offices of the Surgeons General, and, as a result, members of the College in 
particular have been assigned, in the majority of cases, to work which they can best do. 

By resolution, regularly adopted, the Regents expressed their appreciation to Dr. 
Paullin for the enormous amount of valuable work accomplished, and, since the work 
is completed, discharged his Committee. 

President Paullin recommended tliat the College should have a committee that will 
be able to function in an advisory capacity with some agency of the Surgeons Gen- 
eral's offices of the Army, Navy and Public Health Service and the Office of Procure- 
ment and Assignment. He felt it necessary for the College not only to plan for the 
medical future but to have a committee that will be looking to post-war planning not 
only as it concerns members of the College but the profession as a whole. 

Dr. George Morris Piersol, Chairman of the Committee on Credentials, distributed 
to the Board a mimeographed outline of all candidates that had been reviewed by that 
Committee on the preceding day. Of 193 candidates for Fellowship, 147 were recom- 
mended for election, 11 were recommended for election first to Associateship, 25 were 
deferred for further credentials, and 10 were rejected. Of 181 candidates for Associ- 
ateship, 140 were recommended for election, 21 were deferred for further credentials 
and investigation, and 20 were rejected. (The list of candidates elected to Fellowship 
and to Associateship was published in the January, 1943, issue of this journal.) 

On recommendation of the Credentials Committee, a resolution was adopted rein- 
stating Major Rudolph A. Kocher, MRC, U. S. A., to Associateship. The application 
of a candidate for reinstatement as a Fellow was not approved because of lack of sup- 
port by other Fellows in his community. 

In accordance with provisions of the By-laws, 6 Associates were dropped from 
the roster because their five-year maximum term had expired without their presenting 
the necessary credentials for Fellowship. 

The Executive Secretary, Mr. Loveland, made the following report: 

“During the past year we published a Supplement to the 1941 Directory. 
The present membership, exclusive of today’s election, consists of : 

4 Masters 
3,697 Fellows 
1,109 Associates 
4,810 Total 

There are, at this date, 1,122 members serving in the Armed Forces., The avei- 
age age of all members. Fellows and Associates combined, of the College is 49 
years. 

“We have refunded in dues to members serving in the Armed Forces over 
$7,000.00, and we have given credit additionally of $1,100.00. I predict that in 
1943 the waiver of dues will cost us about $15,000.00, and the reduction in Initia- 
tion Fees $8,000.00. 
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"We have not had a resignation since the last meeting of the Board of 
Regents. This, out of a membership of over 4,800, I consider a record. 

"We have had an increase of over 300 in the circulation of the ‘Annals’ 
during the past year, but we may anticipate a considerable shrinkage in the com- 
ing year, because the ‘Annals’ will not be furnished free to dues-waived mem- 
bers. We are attempting to offset tliis shrinkage by promoting subscriptions 
among non-members. The ‘Annals,’ however, has been placed on the approved 
and official lists of the Offices of the Surgeons General, and, as a result thereof, 
we have received numerous new subscriptions for Navy and Army hospitals. 

‘‘I wish to report further that my office is concentrating on an effort to build 
up income from additional advertising in the journal. With the cancellation of 
our Annual Sessions, manufacturers and publishers can no longer exhibit before 
the College; we are emphasizing the importance of their maintaining their con- 
tacts with our membership through increasing their advertising in our journal. 

“I report also to the Regents that Dr. Samuel M. Poindexter, of Boise, has 
been appointed by the Executive Committee as the Acting Governor for the State 
of Idaho, serving in the place of Dr. Charles Henry Sprague. 

“Dr. Thomas M. McMillan, of Philadelphia, has been elected Acting Gov- 
ernor for Eastern Pennsylvania, but he has not taken office due to the fact that 
Commander Edward L. Bortz is still located in Philadelphia and continues to 
serve. 

‘‘Dr. Patrick L. Ledwidge, of Detroit, has been elected Acting Governor for 
Michigan in tlie place of Dr. Douglas Donald, who is in the Service. 

“Dr. Edward H. Rynearson, of Rochester, Minn., has been elected Acting 
Governor for Minnesota, in the place of Dr. Edgar V. Allen, who is in the 
Service. 

“Dr. J. Edwin Wood, Jr., of University, Va., has been elected Acting Gov- 
ernor for Virginia, in the place of Dr. Walter B. Martin, who is in the Service. 

“Dr. Charles F. Tenney, New York City, has been appointed, under pro- 
visions of the By-Laws, as a Regent of the College, to serve until the next regular 
election, because of a vacancy occurring through oversight of the Nominating 
Committee at the St. Paul Session when Dr. Irons’ place on the Board became 
vacated due to his elevation to the post of President-Elect.’’ 

Dr. David P. Barr reported for the Committee on Public Relations. In accord- 
ance with recommendations of the Committee, resolutions were adopted providing for 
the waiver of the dues of five Fellows, due to illness, until their recovery and resump- 
tion of practice. 

Dr. Barr reported also tliat two medical societies had invited the American Col- 
lege of Physicians to organize joint meetings with them during 1943. These invita- 
tions had been considered by the Committee and since it was thought that they may be 
only two of several which may be received in the future, the Committee offered the 
following recommendation in the form of a resolution ; “It is the opinion of the Com- 
mittee on Public Relations that Regional Meetings of the College are the responsi- 
bilitj' of the College and its Governors and that the programs, togetlier witli such 
other activities as postgraduate seminars, examinations, etc., should be supervdsed by 
local representatives and under the direct control of the Program Committee of the 
College.'"’ Such Regional Meetings are, of course, open to all members of the medical 
pr(^ssion in good standing in such communities.” A motion for the approval of this 
re:mlution was made, seconded and carried. 

On beh.ilf of the Committee on Public Relations, Dr. Barr presented several ad- 
ditional communications, including one from Captain David W. Exiey, expressing the 
feeling that Fellows of the College should be utilizing more than they are permitted, 
tlieir special training as internists in the Army. President Paullin reported tliat 
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measures have been undertaken along this .line and that no further, action is required 
at this time. Perhaps fifteen complaints of this character have come through the Col- 
lege and these, have been cleared through the Office of the . Surgeon General. That 
office has always shown a ready willingness to rectify any mistakes. It was revealed 
that out of the 1,122 College members on. active duty, reports of 15 or 20 maladjust- 
ments had been received, which is a small percentage and should be looked upon with 
considerable credit to the Office of the Surgeon General. 

By resolution, the report of the Committee on Public Relations as a whole was 
adopted and the Secretary instructed to communicate with the two societies from 
whom invitations had been received for joint meetings. 

Dr. Edward L. Bortz, Chairman of the Advisory Committee on Postgraduate 
Courses, made the following report : 

“This year the Committee arranged for three Courses, and you have in your 
. hands the galley proof of the details of the curricula. . Dr. Robert Cooke was 
unable this year to repeat his course in Allergy. Another course in general 
medical science planned in Philadelphia had to be abandoned because suitable 
arrangements could not be completed. 

.'A “The three Courses scheduled are all in Internal Medicine — No. 1 at the 
University of Minnesota, under Dr. Cecil Watson, and with the cooperation of 
, Dr. William A. O’Brien, Director of Postgraduate Education; No. 2 at the Mayo 
Clinic under Dr. E. H Rynearson; No., 3 at Boston University under Dr. Chester 
Keefer. There has been a modest and wise condensation of the work of our 
Committee, in the face of the present altered conditions. With 25% of our mem- 
bership in the Armed Forces today, it is impossible to estimate the registration. 
The Committee is hopeful that there will be a generous response. There has been 
a suggestion that the Surgeons General may assign men from tlieir respective 
Services to take these courses. No fee will be required from any registrant 
from the Army or Navy. Men who are not members of the College, but are of 
College material and aspire to membership, will presumably, with your permission, 
be permitted to enroll in these courses upon payment of the usual fee. 

'/j,,. “Another series of three sessions of ‘Postgraduate Nights’ was held in Phila- 
delphia at the Naval Hospital this autumn. The program was an excellent one, 
arranged by Dr. Thomas M. McMillan, and was widely publicized in this area, 
not only at the Naval Hospital, but at tlie Army Hospital at Camp Dix. The 
auditorium was practically filled each evening, and the men were most enthusiastic 
about the program. Terminating the ‘Postgraduate Nights’ program, the annual 
Eastern Pennsylvania Round-Up was held in Philadelphia, culminating in a very 
spirited and enjoyable dinner meeting at the Union League, at which the College 
was privileged to have as its chief dinner speaker Admiral Ross T. Mclntire, 
Surgeon General of the Navy. The whole program was so well received ■ by 
officials of the Army and Navy that a request has already been made for another 
series of ‘Postgraduate Nights’ in the spring. 

“Governor LeRoy H. Sloan, of Northern Illinois, likewise organized a 
series of ‘Postgraduate Nights’ at Camp Grant and at the Great Lakes Naval Hos- 
pital, culminating in a Regional Meeting' for Illinois, Indiana, Iowa, Michigan 
and Wisconsin at Chicago on November 21. ■ Approximately two hundred medical 
officers were in attendance at each program of ‘Postgraduate Nights,’ with a 
large attendance at the Regional Meeting. Outstanding representatives from the 
Offices of the Surgeons General appeared on the program, including General C. C. 
Hillman, of tlie Army; General David N. W. Grant, Army Air Surgeon; and 
Captain Robert E. Duncan, of the Navy. It would have been a good opportunity 
at the evening' dinner meeting for an official representative of the College to have 
explained in -some detail the activities and objectives of the College. However, 
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the meeting was highly successful, as evidenced by additional requests for further 
‘Postgraduate Nights’ programs at Camp Grant and at the Great Lakes Naval 
Hospital. A further extension of this program is at present being developed by 
Governor William B. Breed for the New England States. Additional requests 
are coming in from other hospitals and camps throughout the entire nation. 
We have not extended ourselves too widely. We have proceeded cautiously, 
offering the facilities and tlie splendid teaching personnel included within the 
. membership of tliis College. I have received no adverse comment. On the 
otlier hand, there has been a steady and increasing pressure for more and more 
activity of tliis kind. Here is a magnificent opportunity for the College once 
more to demonstrate its leadership in the field of medical education, as far as 
Internal Medicine is concerned. There is also a demand for instruction in other 
fields, especially surgery. We have been thinking about a broader program — 
by establishing an organization bj' which surgery .and otlier specialties would be 
brought into the setup. In consultation witli your President, the following 
resolution has been prepared: 

“Whereas there has been a definite need for the extension of postgraduate 
facilities to medical officers of tlie Armed Forces, as shown by tlie enthusiastic 
attendance and response on tlie part of all who have attended the ‘Postgraduate 
Nights’ and Regional I\Ieetings which have been held by the American College 
of Ph 3 ’sicians during tlie past year and increasing urgent demands for tliis type 
of teacliing, and 

"Whereas this need for advanced training is bound to become greater tlie 
longer tlie war lasts, and 

“Whereas tlie American College of Physicians has personnel and facilities 
for tlie development of extension courses in the form of lectures, conferences, 
teacliing ward rounds, seminars, ‘Postgraduate Nights’ and round table discussions, 
therefore 

“Be It Resolved that the American College of Physicians extend its activ- 
ities in this field and join witli the American Medical Association, through its 
Council on Scientific Assembly, and with the American College of Surgeons to 
make a study and draw up a complete plan, listing the available personnel and, 
where possible, tlie locations for instruction, subjects to be discussed and other 
pertinent matters, to tlie end that a continuous plan of advance instruction for 
all doctors in the Armed Forces be furnished. 

“It Is Recommended tliat the Finance Committee be requested by the Board 
of Regents to make available funds up to the sum of $5,000.00, to be expended 
under the super\dsion of the Committee on Postgraduate Courses of the American 
College of Physicians toward the furtherance of this program. 

“It Is Further Recommended tliat there be appointed a Committee witli 
power to act, consisting of equal representation from the American College of 
Physicians, the American Medical Association and tlie American College of 
Surgeons to develop a program and put it into execution.” 

President Paullin remarked that such a compreliensive, well worked out program 
might be given some financial support from the Kellogg Foundation and perhaps from 
tlie Rockefeller Foundation in order to make available this type of instruction. 

Dr. Henrj' R. Carstens, remarking upon this action, said, “I tliink this is a 
splendid idea. I attended the Regional Meeting in Chicago, and consider it one of 
the most delightful meetings I ever attended. Entliusiasm was great among tlie 
militar}' attendants. There was a large delegation from Camp McCoy. The pro- 
gram went through with perfect precision. There was a galaxj* of stars among the 
speakers, and every one was commenting on what a wonderful meeting it was. I hope 
this will be extended.” 
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By motion, the above resolution was accepted and adopted. 

By resolution, regularly adopted. Dr. Bortz’ report as a whole was approved and 
his recommended resolution adopted. , ’ • 

Dr. Ernest E. Irons, Chairman of the Committee on Educational Policy, reported 
that Dr. Bortz’ report had been formulated at a joint meeting of the Committee on 
Educational Policy and the Advisory Committee on Postgraduate Courses. He added, 
in part: “I should like to comment that our inability to hold an Annual Session may be 
the best thing that has happened to the College, because it gives an opportunity for 
developing local Regional Meetings. The local interest of men in the College is being 
greatly facilitated. I believe the College work is being furthered more than it would 
be if we had only the Annual Session.” 

Dr. Francis G. Blake made the following report for the Committee on Fellowships 
and Awards: 

“Since our St. Paul meeting. Dr. Joseph L. Lilienthal, Jr., who was awarded 
a fellowship to work at Vanderbilt, resigned on July first to enter the military 
service, and his resignation was accepted. The other two Research Fellows — 
Dr. James Hopper and Dr. Carl G. Heller — are now actively engaged in work, 
and as far as we know at present they expect to complete their fellowships this 
year. 

“When it became clear that no Annual Session would be held this year, the 
membership of our Committee was canvassed by mail with respect to two mat- 
ters; (1) whether any fellowships should be awarded for the coming year; (2) 
whether the John Phillips Memorial Award should be made this year.' The Com- 
mittee has voted unanimously that the College discontinue awarding Research 
Fellowships until after the War, and that since the annual meeting is cancelled, 
the John Phillips Memorial Award be withheld until such time that a meeting of 
the College will be held.” 

By individual motions, seconded and regularly carried, both recommendations of 
the Committee were adopted. 

Dr. Ernest E. Irons, Chairman, reporting for the American Board of Internal 
Medicine, said that the number of applications for examination, contrary to their ex- 
pectations, has increased. In October, 1942, there were 307 examinees from 24 cities. 

In addition, there were 87 examinees in the Armed Services who took the examination 
in 38 different military camps. The Board has approved such methods of giving 
written examinations and has received the most complete cooperation from the com- 
manding officers in various camps with but one or two exceptions. The Board during 
the past year had certified 193 by examination, and 20 without examination. At the 
time of this meeting a total of 1,038 physicians had been certified by examination and 
approximately 1,800, from previous actions, without examination, making approxi- 
mately 2,838 thus far certified by that Board. 

Dr. Irons, on behalf of the Board, asked the advice and assistance of the Regents 
of the College with regard to problems arising from the termination of maximum 
terms of some members of the Board by July 1, 1943. Dr. Jonathan Meakins, now 
Deputy Director of the Canadian Medical Service, is forced to resign under the 
strenuous conditions of his work, and the Board has accepted that resignation regret- 
fully. “Dr. Meakins has been a power for idealism and practical application, and the 
Board has gone on record in the recommendation of the recognition of his very able 
services.” The terms of two other members will expire in June. The Board is re- 
luctant to make changes in tlie present war times and is looking for a method of retain- 
ing the services of these two men for the duration of the war or until they can be 
replaced by suitable successors. 

The Board considers it desirable to introduce into membership men of tlie age of 
45 to 55; the situation has been canvassed, but such men are not available at present 
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for they all appear to be in the Armed Forces; hence the Board wants to retain Dr. 
Reginald Fitz and Dr. G. G. Richards if possible. It was pointed out that Dr. Fitz 
is an appointee of the American Medical Association and that Dr. Richards and Dr. 
Meakins are appointees of the College. 

Continuing his report, Dr. Irons said that if there are no objections on the part 
of tlie Board of Regents, the American Board of Internal Medicine will proceed with 
its previous decision to reduce the examination fee from $40.00 to $30.00 as of January 
1, 1943. There were two reasons why the Board had suggested a reduction: (1) to 
cooperate in spirit. with tlie College, and (2) it did not wish to materially increase its 
funds. 

The final matter presented by Dr. Irons referred to certain criticisms tliat had 
been raised, in a meeting of the Board of Governors of the College at St. Paul. 
Among these had been a communication from the Buffalo district, giving the names 
of candidates involved in the "general complaint. The Board had drawn up a com- 
plete report on the historj-^ of each case and a communication had been forwarded 
through the Executive Secretary of the College, as follows: “As has been indicated 
repeatedly, the Board desires at all times to be fair. It is customary in conducting 
examinations to have a Board member and a guest examiner form an examining 
team, so that at least two men, and if reexamination is necessary, four men (two of 
them members of the Board and two guest examiners) render opinions on the quali- 
fications of the candidate. In a few instances the reexamination may be conducted 
by a Board member only, but this is not the rule. It is of interest to note that fre- 
quently the judgment of the guest examiners, chosen for tlieir outstanding ability 
and standing in the city in which the examination is held, is more severe than that of 
the members of the Board. It should be unnecessary to say that the intent and, I 
believe, always the practice of members of the Board, is to be uniformly courteous. 
Candidates are frequently nervous and distraught and often require encouragement 
before tlie examination can proceed. Such candidates may well misinterpret what is 
said to them. 

“One point is to be reiterated in regard to the written examination; The ex- 
amination questions frequentl}" include questions which have perhaps no immediate 
clinical application, and sometimes might be regarded as catch questions. A candidate 
is never failed by reason of failure to answer such question. Judgment is based on his 
handling of the question and his ability to reason out an answer. In general, it is 
planned to give an examination distinctly more difficult than that which would be 
given to fourth-year medical students. 

“In spite of all efforts to make examinations of the Board searching and still fair, 
it is quite possible that errors may creep in. These the Board regrets. However, tlie 
candidate may repeat the examination. It frequently has happened that candidates, 
after having passed the reexamination, have come to members of the Board and stated 
that they were very grateful for having been failed in their first examination, because 
they had now learned what real work and study is and have corrected their faults. 

“Finally, with respect to the comments of tlie Board of Governors concerning 
the embarrassment which results from failure of men to pass the Board and thereby 
become eligible for Fellowship in the College: This would seem to be a question for 
the College to consider. The Board is not and cannot be concerned with qualifications 
of candidates aside from those expressed in their applications as to preparation, the 
opinions of physicians given as references, and their medical preparation as indicated 
by the written examination, by oral examination, and b}- their ability to handle patients 
and to arrive at accurate clinical diagnoses. Failure to pass the examination of the 
Board is no reflection on a candidate’s moral or social status. 

“The only object of the Board in carr34ng on its work is to establish and main- 
tain standards of performance which will lead to a further improvement in scholarship 
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in American medicine. In carrjdng out this program, the Board fully recognizes its 
responsibility.” 

^ In answering inquiries concerning whether there has been a time limit or an age 
limit for certification without examination, Dr. Irons replied: 

“When the Board was first organized, it was necessary to put a time limit on 
applications for certification without examination. It was set at July 1, 1937 , 
and the candidates came under certain categories: Fellowship in the American 
College of Physicians, membership in two of the scientific internal medical socie- 
ties of national scope, and a number of others; also men recommended by the 
Executive Committee of the Section on Medicine of the American Medical 
Association. There were other men in smaller communities, often not closely 
associated with educational institutions, men who had never been joiners. They 
didn’t want to join, yet they were perfectly magnificent practitioners bf medicine. 
We included them. Since that time there have turned up a great mafly men who 
now say they would like to be certified and feel a little hurt that something hadn’t 
been done about it, yet we couldn’t do anything unless we were asked. If a man 
is in one of these special categories and was at least forty years of age in 1937, 
he can yet be certified without examination, provided all requirements are in 
order. If he is now over forty,.. it doesn’t follow, that he can be certified without 
examination, for he was only thirty-five in 1937. We are not going back of the 
rule, but we are just trying to correct omissions.” 

Motion was made to accept Dr. Irons’ report, seconded and carried. 

'Luncheon Recess 

The afternoon session was called to order by President Paullin, who asked for 
the report from the Committee .on the Annals of Internal Medicine by Dr. 
Reginald Fitz, acting in the absence of Chairman Palmer. The Committee reported 
that at present 2,400 pages per year of scientific matter are authorized by the Board. 
Owing to the large number of members in the Service who had their dues remitted, 
thereby reducing the income, and who do not receive the Annals, and also the 
probability of reduction in the receipt of suitable material, the Committee considered 
the desirability of reducing the number of pages per year. The Editor had reported 
enough material on hand for at least eight months. Because the Annals has an 
enviable position in the field of medical literature, the Committee believes nothing 
should be done to jeopardize this position, but at the discretion of the Editor some 
reduction may be made, consistent with maintaining tlie journal’s high standing. The 
Committee approved the efforts being made by the Executive Secretary to increase the 
income by increasing advertisements moderately and by promoting the ^ cii culation 
among non-members. The Committee further recommended that the Editor review 
the programs of “Postgraduate Nights” and Regional Meetings for material suitable 
for tlie journal ; also that the Board of Regents be requested to be on the lookout for 
original work suitable for publication in the Annals; that the Annals be offered 
to the men in Service at cost ($6.00) ; and finally, the Committee expressed its appre- 
ciation to the Acting Editor, Dr. Paul W. Clough, for the excellent manner in which 
he had conducted the Annals since Editor Pincoffs entered active service. ^ 

On motion, seconded and regularly carried, the report of the Committee was 
accepted. 

Dr. Paul W, Clough, Acting Editor, reported briefly, saying that up to that time 
he had received a very satisfactory number of articles and tliat he had 80 mam 
articles and about 50 case histories, which had already been accepted for publication. 
This would be enough for eight or ten months, but at that time some marked dropping 
off in articles submitted is anticipated. 
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Dr. William B. Breed, reporting for the Board of Governors, reported as follows : 
“I would like to transmit an impression that I get from the Governors about these 
Regional Meetings. On November 9, upon return from Philadelphia after an extra- 
ordinarily successful meeting here, I wrote a letter to each Governor, pointing out 
the decision of tliat conference tliat we held concerning the discontinuance of the 
Annual Session, and asked the Governors to go into individual executive sessions to 
see what they may have to suggest by way of Regional Meetings in the various sec- 
tions. I urgently requested , that a group of Governors combine in certain sections 
to organize Regional Meetings. We shall hold a Regional Meeting in New England 
the first week in February, and cordially invite all of you to come. We expect to 
have Admiral Mclntire, Brigadier General Grant, President Paullin, Secretary- 
General Piersdl and other high tights of the College present. From the Governors I 
get tlie impression that while tliey are enthusiastic about doing something they are in 
doubt as to what, regions should 'be organized. I would suggest that the Executive 
Secretary, Mr. Loveland, and the Committee on Postgraduate Courses and I try to 
decide on regions that seem appropriate and inform these Governors concerning a 
suggested organization; then we can say to the Governors, 'This is your region. You 
maj' not be able to have a Regional Meeting, but you belong in this setup when the 
time comes.’ ” 

On inquiry from Dr. A. C. Griffith as to what part the central office plays in the 
conduct of Regional Meetings, the Secretary, Mr. Loveland, reported that his office 
prmts and distributes tlie programs and performs everj' other service practically 
except the appointment of committees and the making up of the program itself. 

Dr. O. H. Perry Pepper recommended that tlie Surgeon General of both the 
Army and Navy be invited to Regional Meetings. 

Dr. Pepper, as Chairman of tlie Committee on Finance, reported as follows : 

"1. The Committee recommends the use of the First National Bank of 
Philadelphia as one of tlie depositories of the College. 

“2. The College has waived tlie dues of members in Service and has reduced 
the initiation fees to members in Sendee at an approximate cost for 1943 of 
$23,000. In conversation with the American Board of Internal Medicine, it has 
been suggested tliat that Board reduce its fee from $50.00 to $40.00 and the Col- 
lege reduce its initiation fee from $80.00 to $65.00. The American Board has 
taken this action. The Executive Secretary estimates that tlie proposed reduction 
by tlie College would reduce our income for 1943 by $2,850. The Finance Com- 
mittee recommends that the College shall not make the proposed reduction in ini- 
tiation fees, as it will apply only to members not in Service, most of whom are 
receiving higher professional incomes tlian usual because of increased work and 
Increased ability of patients to pay. 

“3. The Committee reports the following figures: 

a. A year ago the surplus for 1942 was estimated at $30,000. The actual 
surplus has proved to be $26,515, a falling off of only $3,485. 

b. The 1942 income has fallen short by an estimated $2,355.59. The 1942 
e.xpenses were $5,057.86 less than the budget. 

c. The income from investments for 1942 was approximately $7,400, with 
trading profits of $735.83, or a total of $8,135.83. 

“4. The Committee is informed that the total anticipated income of the Col- 
lege for 1943 will be $82,410. The Committee recommends the adoption of the 
proposed budgets to a total of $77,025, leaving an anticipated balance of $5, 38a. 
In addition, the Committee recommends certain small additions to the proposed 
budget totalling $1,215. 
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“5. (Thereafter the Committee’s report delineated the distribution of this 
$1,215 among various minor accounts, including certain adjustments in. salaries, 
etc.) 

“6. The two existing research fellows will receive in 1943 a total of $2,100 
if they are not called to active service. The proposed budget contains no item 
for additional fellowships. 

“ 7 . The proposed budget contains no items for the John Phillips Memorial 
Award, although a medal could be awarded at trifling cost. The main expense is 
usually that of travelling. 

“12. In the 1942 budget the sum of $2,500 was reserved for a new edition 
of the Directory and in the 1943 budget an additional sum of $3,000 for this 
purpose appears. The Committee recommends that no new edition of the Direc- 
tory be published in 1943, but that these sums continue to be reserved toward the 
publication of a large post-war edition, containing the war record of every 
member. 

"13. In view of the omission of the Annual Session, a stimulation of 
Regional Meetings seems proper, and the budget contains an item of $2,000 for 
this purpose. The Committee recommends an addition of $500 to this sum. The 
Committee also recommends that the Regents set a maximum to the amount to be 
contributed by the College to any one Regional Meeting. At present some of 
these meetings have cost the College over $500.00. The Committee recommends 
a maximum of $250.00. 

“14. The Committee recommends the acceptance of the sales and purchases of 
securities suggested by Drexel & Company, its financial advisers. (Thereafter 
followed the specific list of securities to be purchased or sold.) The Committee 
recommends that any residue be invested in U. S. Savings Bonds. 

"15. The College has some $27,000 in cash, of which some $3,000 is in 
Canada. The Committee recommends that none of this cash be invested at 
present. 

“16. The Committee expresses its confidence and satisfaction with the man- 
agement of the affairs of the College by the Executive Secretary, the Treasurer, 
and Drexel & Company.” 

Individual motions by item of the Finance Committee’s report were carried, ap- 
proving each recommendation. Copies of the operating statements for 1942 and the 
budgets for 1943 were distributed, preceding the report, to each member of the Board. 

On motion by Dr. Palmer, seconded and carried, it was provided that the $5,000 
previously set aside for the Directory reserve fund be diverted and appropriated for 
postgraduate education in military circles for 1943. 

On motion by Dr. Palmer, seconded by Dr. Irons and regularly carried, it was 
provided that the recommendations of tlie Advisory Committee on Educational Policy 
and of the Committee on Postgraduate Courses, earlier presented in this meeting, be 
accepted and the program put into effect. 

There followed a long discussion of the conduct of Regional Meetings, especially 
with regard to expenses tlierewith connected. It was brought out that the maximum 
deficit of any Regional Meeting that shall be made up by the College shall not exceed 
$250.00. This does not include travelling expenses of the President, because he has 
a separate budget, but it does include all other travelling expenses, the cost of printing 
the program, postage, etc. No charge is made for services performed by the Ex- 
ecutive Offices. Social functions at Regional Meetings should be arranged so that they 
will carry themselves. Generally speaking, there need not be too many invited guest 
speakers from long distances, but rather authorities from the States represented should 
be placed on the program. 



MINUTES OF THE BOARD OF REGENTS 


443 


Dr. William D. Stroud, Treasurer, gave the following report: 

“The income of the College for 1942, with estimations for the month of De- 
cember, will be approximately $115,000.00; $2,300.00 less than estimated. The 
gross expenditures for 1942, also with estimations for December, will be ap- 
proximately $82,000.00, leaving a surplus of about $26,500.00. The College 
operated approximately $5,000.00 below its budget. 

“The book value, or purchase price, of its security holdings is : 


Endowment Fund $136,174.32 

General Fund 116,521.14 


$252,695.46 

“The combined present cash value (tliat is, Endowment Fund and General 
Fund) of tliese securities is $269,592.00. 

“The College employs the same competent firm of Investment Counselors 
at the relativel)’- small cost of about $400.00 per annum, and receives frequent 
survej's of its security holdings, which are reviewed periodically by the Finance 
Committee of the College. 

“To December 8, 1942, we have refunded in dues a total of $7,244.00. It is 
estimated that the waiver of dues to Service members during 1943 will amount 
to approximately $15,000.00, and the reduction in Intiation Fees to Service mem- 
bers to approximately $8,000.00. This means a reduction in our income for 1943 
of approximately $23,000.00. 

“We believe the financial condition of the College sound and satisfactory. 
The accounts, as usual, will be audited by a certified public accountant at the end 
of the year, and his statements published in the ‘Annals.’ ” 

By motion, seconded and regularly carried, the Treasurer’s report was accepted. 
President Paullin introduced the subject of the election of Officers, Regents, and 
Governors, as well as members of the American Board of Internal Medicine during 
the war emergency. The Secretary reported that tlie Constitution and By-Laws make 
no provision for the election of Officers, Regents or Governors except for interim 
appointments in the place of tliose who maj' die or resign, except at the Annual Busi- 
ness Meeting of the College. He said it is not probable that an Annual Business 
Meeting can be held when tliere is no Annual Session, and the inference would be that 
the present Officers, Regents, and Governors should serve for the duration of the War, 
until the next regular election. 

There followed an extended discussion. Dr. O. H. Perry Pepper expressed him- 
self as a believer in bringing new members to the Board and resorting to any legal 
means possible to bring that about. President Paullin, while expressing a willingness 
to do whatever tlie Board of Regents desired, indicated his desire to be relieved as 
President because of a heav}”^ burden of otlier duties which has fallen upon him. 
However, he expressed his willingness to carry on if the Board insisted. 

The possibility of calling an Annual Business Meeting at the College Head- 
quarters in Philadelphia in April was fully discussed, but the majority felt that few. 
if any, members of the College would attend such a meeting, and this would subject the 
Officers and Regents to certain criticism, for, in effect, tliey would be conducting the 
elections. The consensus in the end was that the Board had no authority to act, that 
the Constitution and By-Laws make no specific provisions, and since the Annual 
Meeting of tlie College has been cancelled, att act approved by the majoritj' of mem- 
bers at large, the present Officers, Regents, and Governors would continue to serve until 
the next regtilar election. It was pointed out further tliat in most other associations 
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it is probable that (lie officers and directing bodies will be "frozen" in office in a like 
manner. 

To fill the vacancy, July 1, caused by the resignation of Dr. J. C. Meakins as a 
representative of this College on the American Board of Internal Medicine, by reso- 
lution made by Dr. Griffith, seconded by Dr, Pepper and unanimously carried. Dr. 
James J. .Waring of Denver was appointed. 

President Paullin introduced a discussion with regard to arrangements for con- 
vocations for the induction of new members during the war. Secretary Loveland 
pointed out that two plans had been presented for consideration. First, that the Col- 
lege arrange regional convocations to be held at the larger Regional Meetings at 
which new members from those territories could be inducted. He pointed out that it 
is possible that no Regional Meetings will be conducted for some States. -The second 
plan was that convocations be suspended for the period of the war, but that Fellowship 
certificates be issued immediately upon election and that at the end of the war a really 
great convocation for the induction of all these men be, held. The latter plan he 
thought would cause a great impetus to the College and renew interest at that time. 

A motion to accept the second suggestion was made by D.r. Cocke, seconded and 
unanimously carried. 

A motion was made, seconded, and regularly- carried, providing that there shall 
be a meeting of the Board of Regents and of the College cowmktees at a date in Aprh 
to be set by the President in consultation with the Secretary-General and the Executive 
Secretary. . Dr. Irons announced that the American Board of Internal Medicine 
would meet at the same time, (The date has since been set for April. 3-4, 1943.) 

On motion by Dr. Fitz, seconded and regularly carried, it was resolved that the 
Board of Regents authorize the President to appoint a special committee, consisting of 
himself and the President-Elect, with the responsibility of taking the necessary steps 
to organize a committee on postgraduate instruction for doctors in the Armed Forces, 
as outlined in the resolution submitted earlier in the meeting by Dr. Bortz and 
adopted by the Regents. 

President Paullin reported that on December 14 there would be a meeting of the 
War Participation Committee of the American Medical Association in Washington, 
at which he would present the above resolution. Thereafter he would contact the 
American College of Surgeons to obtain action from its executive committee.^ He ex- 
pressed the hope that the program would be placed in action soon after tlie beginning of 
1943, and he further gave the opinion that this is one of the most vital things that 
the College can do. He asked for authority to request these other organizations,^ if 
they are interested in this program, to donate funds to carry it through. On motion 
by Dr. Breed, seconded and regularly carried, Dr. Paullin and Dr. Irons were author- 
ized to proceed accordingly. 

Adjournment 

Attest: E. R. Loveland, Secretary 
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EDITORIAL 

INTRODUCTION 

The Annals of Internal Medicine in this number is participating in 
the publication of a symposium of articles on topics which are of interest 
jointlj' to both the medical and the legal professions. 

Physicians in the practice of their profession repeatedly come into con- 
tact with the law. Too many of us have been quite unconscious or oblivious 
of these contacts. In most cases this appears to be of little immediate sig- 
nificance, as these contacts so rarely become actual conflicts. It is none the 
less important, however, that we should be better informed as to our duties 
and responsibilities under the law. It is hoped that this symposium will 
contribute to that end. 

Special stress is laid on the importance of establishing “scientific proof,” 
and on the care necessary to accomplish this in certain specific cases. By 
this is meant the assembling of precise dependable knowledge of the signifi- 
cant facts in any case under investigation. This is manifestly essential, and 
indeed is our first aim, for the proper treatment of any patient. This need 
becomes doubl}'' evident, however, if the patient is the victim of some com- 
pensable injury, such as may result from exposure to some occupational 
liazard or accidental trauma. 

The legal requirements and restrictions as to admissibility of evidence are 
designed primarily to insure that as far as possible this comes up to the 
standard of “scientific proof,” that it is accurate, adequate and pertinent. 
The occasional failure to do this to the best advantage, particularly if medical 
problems are involved, neglect to utilize the newer discoveries of medical and 
other sciences, are most often due to mutual indifference or ignorance on the 
part of each profession of the’ problems and specialized knowledge of the 
other. As is pointed out more competently in the Preface and Foreword 
which follow, one major purpose of the symposium is to arouse the interest 
of the members of both professions in these and other common problems and 
to stimulate a cooperative effort toward their solution. 

The Annals of Internal Medicine has been fortunate in having the 
services of Dr. Flubert Winston S mith as special editor of this sympo.*^!!?!]! . 

Copyright, 1943, by The American College of Piiysicians 
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He has secured the cooperation of eminent writers from both professions, 
who have contributed authoritative articles in their special fields. Other 
articles in this symposium are being published simultaneously in Clinics and 
in Annals of Surgery. They are also being published in various legal jour- 
nals. A master index of the entire symposium may be found elsewhere in 
this number. A few articles completed too late for inclusion in this number, 
it is expected will appear in subsequent issues of this journal. 



PREFACE 


If you are a. strict individualist, 3'ou will think of law as a giant roof, 
pretty far above the ground, and mainly useful to shelter us from storms. 
You will be glad to see it kept high above our heads, even at the expense of 
having a little rain blow in occasionally. I think all Anglo-Saxons have 
something of this feeling. We do not care to surrender individuality or 
idiosyncrasy to gain a saltless Utopia. 

But whatever may be the occasional conflict between individual freedom 
of expression and the social good, there need not be the serious contradiction 
that some would have us believe. Personal expression, on the whole, is very 
personal. Societ}'' can well afford to hold secure to John Doe his isolated 
retreat whereon hangs the sign; “Private propert}^ trespassers keep out.” 
This does not become incongruous by the fact that society has a motorcycle 
patrol on the transcontinental highway which runs b}'^ his door. There are 
spheres of individual life and spheres of social life. We may hope to add 
vitalit}' and meaning to both at the same time. 

Now in times past we have gone far by relying primarily on the analytical 
technic. Today we stand at the threshold of social synthesis, ^^^e who have 
rested content on the couches of our fathers must now bestir ourselves. 

What more spirited or auspicious beginning could we make than to call 
the men of law and science to join their talents? It has seemed to me that 
we who belong to these two pursuits have a natural symbol, attractive to us 
both : Scientific Proof. This term has two applications : evidentiary and 
jurisprudential, Scientiflc Proof in the first sense implies making use of 
the best evidence available to determine basic questions of fact. It includes 
non-expert as well as technical evidence. In the second usage. Scientific 
Proof suggests the need for verifying facts by the most trustworthy methods 
before declaring doctrines of law involving “public policy,” before writing or 
enacting a statute, or before promulgating a social theory. Scientific Proof 
is a high concept; if its requisites are flouted, science loses its chief bulwark 
and law its guarantee of justice. Roscoe' Pound saw long ago, in developing 
his philosophy of Sociological Jurisprudence, that law is more than a pas- 
sive thing. He saw that it can renew and revive itself, and that it can be- 
come an active force functioning to achieve “social conti'ol through law.” 
We who would bring the legal and scientific traditions into close interaction 
are but giving content in one direction to his projected vision. 

History shows us that neither tradition has ever escaped the impact of 
the other; now, however, we must replace accidental collision with specific 
cooperation. This purpose has motivated organization of the present Sym- 
posium Series on “Scientific Proof and Relations of Law and Medicine. ’ 
We have tried to avoid vague and vaporous protestations of brotherliood. 
We have felt it more important that we confine ourselves to lively law-science 
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problems than to exchange felicitations. It is a work for all hands, and not 
for ours alone. We have used technical terms economically and clung to 
first principles to see if we could achieve a basic presentation intelligible to 
both professions and to the interested layman. 

I must here thank each of my learned authors and each of the cooperating 
journals for adding luster to the efifort. 

Hubert Winston Smith, 

Cambridge, Mass. 



FOREWORD 


Civilization is a cumulative activity. The mastery over nature which 
has enabled man to inherit tlie earth is an accumulation of experience and 
discover}’^ set in order and developed b}' reason. As the accumulation goes 
on, it calls for increasingly minute division of labor both in investigation 
and discover}’, and in systematizing and developing what has been discovered. 
The result is an extreme specialization of learning. It is no longer possible 
for any one to take all knowledge for his province even in his own field. He 
can only master his corner of it. Each minutely specialized discipline goes 
its own independent way without reference to any other. 

Today there is an increasing tendency to break down the barriers which 
had come to separate the fields of learning. But this cannot mean that those 
working in any one may themselves Icnow all that is required to be known 
or the accumulation in others in order to make their own more effective. It 
requires, codperation of the specialists in all fields in order to bring all knowl- 
edge into relation. 

Legal precepts presuppose as given the facts to which they are applicable. 
When the facts are established a rule of law fixes the legal result. But the 
facts in any concrete controversy are seldom so given to us as to permit a 
mere medranical process of applying the appointed legal precepts. They 
must be ascertained, and in ascertaining them courts have always had to call 
upon tlie medical profession for assistance in interpreting the evidence. To 
take a memorable example, in the English witchcraft trials of 1644 an experi- 
ment conducted by some skeptical persons threw doubt upon the testimony for 
the prosecution. Thereupon the court called Sir Thomas Browne, a leading 
physician of the time, and as the report tells us, “a person of great knowl- 
edge.” After hearing the evidence and seeing the children claiming to be 
bewitched, he gave it as his opinion that they were, told of some recent cases 
in Denmark where there were the same manifestations, and explained how 
the witclies had operated. The court could do no more than accept the 
opinion of so great an authorit}'. But the lesson of judicial fallibility re- 
sulting from fallibilit}’ of the means of ascertaining the facts is always 
with us. 

The Anglo-Saxon has been charged with muddling through even such 
practical matters as war. He is wont to leave as much as possible to ex- 
perience instead of providing for things in advance. But the conditions of 
today call for planned and ordered cooperation of the lawyer and the mail 
of science in doing svstematically for t}q)es of questions what has been done 
unsystematically and often blunderingly for each case as it arose. If not, 
as Daniel Webster thought, the chiefest, justice is a chief interest of man- 
kind. Cooperation toward making the administration of justice the best 
that it can be made is a duty of all of us. 
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SCIENTIFIC PROOF AND RELATIONS OF LAW 

AND MEDICINE 

By Hubert W. Smith, Cambridge, Massachusetts 


The anvil of tlie law has always resounded to the striking iron of science. 
Some tough metal has been beaten out there, sometimes into curious shapes, 
and few members of the populace can have failed to hear the reverberating 
blows or to see the cascading sparks which fly from those impacts. Despite 
all this, there is a cloud of uncertainty, an obscuration of terms, a lack of 
sharp definition which tend to invest vital aspects of law-science correlations 
with a curious mystery. 

One of the fair sex who had attained to the pinnacle of ISth Vice- 
President of the American International Medico-Legal Congress, held in 
Chicago in 1893, showed that even she was more fervent about the cause 
than fully orientated. In response to an invitation from the chair, she de- 
livered herself as follows : 


Mr, President, Ladies, and Gentlemen: I know absolutely nothing about medical 
jurisprudence. Speaking, however, on general grounds, I know of no branch of 
science in which woman is more deeply interested. If any one has suffered from 
lack of such knowledge it is woman. The verdicts which are rendered against 
woman in the courts could, many of them, be traced to her ignorance of medical juris- 
prudence, and certainly we should welcome every research of that kind. I have been 
very much interested lately in the reports that have been published along this line of 
investigation. Many of them, I believe, will modify greatly the law in respect to its 
judgments on women. I believe woman should be tried by at least one of her peers, 
and I shall be very glad to welcome a law that medical women should sit on the bench 
in cases where judgment is to be rendered upon woman. I am stating this opinion in 
all humility, because I am utterly inadequate to speak on the subject of medical juris- 
prudence, but, you know, women ‘rush in where angels fear to tread.’ 


If I had the wit and the courage of Bernard Shaw, I should try to match 
his tome entitled “An Intelligent Woman’s Guide to Socialism” by a com- 
panion volume delineating tlie fruitful relations of law and medical science. 

Even Justice Benjamin N. Cardozo, that rare judicial mind who added 
luster to the New York Court of Appeals and then to the United States 
Supreme Court by the quality of his legal opinions, kept at a cautious height 
when he spoke on “What Medicine Can Do For Law.” “ In considering 
what might come from the impacts of the two traditions, the Justice said; 
“Vain is the attempt to forecast here and now the lines of the transfigured 
structure.” 


* Received for publication February 13, 1943. 

1 Transactions of the American International Medico-Legal Congress of 1893 (1893) 
11 Medico-Legal Journal 162. 

2 Address before New York Academy of Medicine, Bull. New York Acad. Med., 1929, 
v. 581. 
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I talce up the task of describing this blacksmith shop, and the manner of 
things we might make there, with a certain zest. I think now we can reduce 
imaginings to reality. I have called to my aid luminous men of the law, 
masters of medicine, and stout fellows of science. Each has undertaken to 
illuminate some corner of the law-science workshop.® 

To those who have contact with the judicial process, medical science is 
symbolic of the whole law-science diathesis. Inept words tend to obscure the 
breadth of law-medicine relationships. “Medical jurisprudence” is one such 
term. It has been used to describe a variety of things : sometimes the appli- 
cation of legal doctrine to medical practice, sometimes the special applications 
of medical knowledge to evidentiary problems which come before tribunals of 
the law. The term “Forensic Medicine” has a nice ring, and it is used 
abroad to signify the specialized applications of medical science in all varieties 
of legal proceedings. The American synonym, “Legal Medicine,” makes the 
label sharper but raises an unwarranted inference that ordinary medicine may 
not be so legitimate. None of these terms conveys the true spirit or full 
content of law-medicine relationships, which in their totality represent social 
synthesis and correlation of a major variety. There is no universal au- 
thority on “Legal Medicine.” In law-medicine, as in law-science relation- 
ships, we look upon a giant mosaic built up by many hands. 

One of the cardinal activities of life is the making of proof. As in 
everyday life, the discovery of ultimate facts to guide action or decisions has 
a primary importance to the just working of the judicial process. All rules 
of substantive law assume the existence of basic facts on which to operate. 
Let these facts be distorted in their ascertainment, and the result may be as 
harsh as if defective legal principles were applied to agreed facts. . For that 
reason, one signal aid which science may extend to law lies in the range of 
what we may call Scientific Proof. By Scientific Proof I mean the use of 
those scientific means and methods calculated to enable the accurate ascer- 
tainment of ultimate facts, either as a basis for settling private litigation 
(evidentiary), or as a means of forming or orientating legal or social policy 
(jurisprudential). Scientific Proof, so conceived, goes to the basis of ac- 
tion; it glorifies fact-finding functions and mechanisms; it gives solid sub- 
stance upon which enlightened opinions may be formed, and it sets itself 
against all species of distortion in ascertaining and reporting facts. Its 
connected findings may well form a cliain of criticism leading from fact to 
opinion, so tight and so strong that no speculative opinion can be inserted.'* 

“ Tile present paper introduces a Symposium Series on “Scientific Proof and Relations 
of Law and Medicine.” As I proceed, I shall draw attention to studies prepared by fellow 
authors. An asterisk will be used immediately preceding each reference to a symposium 
article. 

^ To borrow a homely phrase of the Texas rancher, our ideal in Scientific Proof is “to 
build the fence horse high, pig tight and bull strong.” The primary' ideal of Scientific Proof 
is to eliminate error and to secure truth by these means ; 

(1) The use of all appropriate methods of corroboration, with accent on diverse sources 
and tjTies of evidence ; 

(2) The eventual grading of all types of evidence according to relative probative value; 
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In the evidentiary field, Scientific Proof will be found to revolve around 
three categories of problems, namely : 

I. Problems of identification (including existence and non-existence). 

II. Problems of causation. 

III. Problems of effects. 

The specific content of each main series of problems differs according 
to the field of substantive law which gives rise to the litigation. This is a 
basic concept of all proof-making in courts of law. One must be able to state 
the ultimate facts necessary to prove a prima facie cause of action or de- 
fense. This has to do with burden of proof. The proponent of the issue 
must produce such quantum of evidence as will require the trial court to say 
mentally : “The evidence here is such that I cannot instruct a verdict for the 
antagonist. Remembering that as judge, I administer the law, but leave 
it to the jury to find the facts whenever there is substantial and conflicting 
evidence, I must charge the jury as to its legal function and leave it to those 
twelve men to retire, deliberate and find the true facts upon which to found 
their verdict.” Substantive law doctrines thus operate to specify the essen- 
tial facts to be proved, and so to determine the relevancy of particular evi- 
dence. Despite considerable overlapping in type problems and in methods, 
Scientific Proof breaks down into four fairly discrete categories. These are : 

I. Clinical Forensic Medicine 

II. Forensic Pathology 

III. Scientific Crime Detection 

IV. Modes and Mechanisms of Scientific Proof 

I. Clinical Forensic Medicine and Some of Its 
Outstanding Problems 

Clinical Forensic Medicine embraces all varieties of medical practice 
which may yield evidence relevant to litigated issues by use of those tests 
and methods currently employed in diagnosing and treating patients. The 
expert witness is a practicing physician or surgeon, or a follower of one of 
the several specialties. He usually gains his evidentiary information from 
having examined or treated the party litigant for a non-fatal injury or dis- 
ease.® The lawsuit arises as a Workmen’s Compensation claim, as a Tort 

(3) Development of usable criteria and safeguards in respect to each type of evidence; 

(4) Promotion of complete understanding among courts, lawyers and experts of the pit- 
falls and potential errors of each species of evidence in order to enable wise cross-exam- 
ination ; 

(5) Development of appropriate legal mechanisms and modes of trial; 

(6) Repression of preconceptions and psychological predilections in the trial process and 
accentuation of the logical and scientific aspects of evidence. See Smith, H. W., Components 
of Proof in Legal Proceedings, (Feb. 1942) 51 Yale L. J. 537. 

5 On occasion he may derive his opinion from examinations first made in the course of 
preparing himself to testify in court. Still again, under our practice, if he is properlj' quali- 
fied, he may express an expert opinion on the basis of hypothetical questions put to him by 
counsel, even though he has no personal knowledge of the case. 
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action for personal injuries, as a proceeding under a Life, Health or Acci- 
dent Insurance policy, or in connection with some problem of status. Oc- 
casionally the suit is a wrongful death action, but in practically all cases the 
objective of the moving party is to recover compensation for alleged injury. 

As long ago as 1909, 60 per cent of the cases tried in Superior Court 
in Suffolk Count}^ IMassachusetts, involved expert testimony. I dare say the 
percentage tends constantly to rise. Personal injury litigation accounts for 
a large fraction of these cases, but not for all of them. Practicing physi- 
cians. have long been going to court as witnesses in actions brought to set 
aside wills or deeds for alleged mental incapacity at the time of execution, or 
to testify in criminal proceedings on the subject of the defendant’s mental 
responsibility, or perhaps to give some influential finding or opinion based 
upon expert stud}' of evidentiary problems. 

1. The Problem of Expert Testimony. These impacts of law and science 
have given rise to thunderous reports emanating from the blacksmith shop 
and showers of sparks capable of burning the unwary. It is explained on 
the one hand that the sledge hammer of science is being used to hit glancing 
blows, or that it is an inadequate tack hammer not sufficient to beat out the 
metal. It is said by others that the anvil of law is slippery, or too narrow, 
or not made right to accommodate the materials upon which science must 
work. 

The truth here does not lie within range of any single naive explanation. 
Part of the difficulty arises from stupid or antiquated rules of evidence. In 
many states, as a result of ill conceived “privileged communication” statutes, 
an unscrupulous patient can obstruct justice by closing the mouth of his doc- 
tor on the witness stand.® In most states, the hearsay rule has been carried 
too far. In others the cause of Scientific Proof has been obstructed by hold- 
ing that taking involuntary body fluid or, blood specimens violates the consti- 
tutional guarantee against self-incrimination or against unlawful search and 
seizure." These major vices in technical rules of evidence will soon go down 
before the frontal attacks of progressive legal scholars.® 

Part of the difficulty in utilizing expert testimony springs from inade- 
quate legal mechanisms. The lay jury is not qualified to determine scientific 
issues and much of the continuing friction springs from this maladjustment 
of the trier of fact to the questions he decides. Rather than play upon each 
independent defect, I prefer to consider the current position of expert testi- 
mon)' in its broader aspects and with particular reference to mechanisms of 
trial. 

® *Ctiafee, Privileged Communications: Is Justice Served or Obstructed by Closing the 
Doctor’s Mouth on the Witness Stand? Axx. Ikt. Med., 1943, xviii, 606, 53 Yale L. J. 
(April 1943) — . 

~ *Ladd and Gibson, Lcgal-^Iedical Aspects of Blood Tests to Determine Intoxication, 
Axx. IxT. Med., 1943, xviii, 564, 29 Va. L. Rev. (April 1943) — . ... 

s ^Morgan, Suggested Remedy for Obstructions to Expert Testimony by Rules of h.vi- 
dcnce, 2 Clinics (April 1943) 1627, 20 U. of Chi. L. Rev. (April ’43) — . See, also, Oiaicc, 
supra, note 6, and Ladd and Gibson, supra, note 7. 
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One must consider the nature of the ailment before he can specify the 
remedy. At the present moment, the doctor who goes to court as a witness 
is made a participant in a fast-moving adversary proceeding where a premium 
is put on quick thinking and categorical responses, and the devil usually gets 
the hindmost. If he shows a respectable doubt, his testimony is “conjec- 
tural”; if he is naive, he may be trapped; if he has not the precious power of 
simplification, and the benefit of jury neutrality or sympathy, he may be mis- 
understood or misbelieved. If he is an expert on internal medicine, he may 
have to stand collateral cross-examination on the configurations of the tibia 
or some other bone which has no relation to his proper testimony. He may 
have to conform what should be a conditional answer to a “yes” or “no” 
because of the pernicious hypothetical question system.® The medical man 
is primarily interested in treating and healing and is accustomed to having 
his opinions received with deference and respect. If, as it is said, 5 per 
cent of doctors now do most of the testifying in court, it is no matter for 
surprise. 

Free selection of medical experts by parties litigant has tended to en- 
courage “shopping around” for favorable experts, and this partisan bias is 
often more subtle than outspoken. Courts have plodded along, quite willing 
to recognize any holder of an M.D. degree as a universal expert on science. 
This naivete is surprising, for the same judge who rules a general practi- 
tioner competent on his qualifying or voir dire examination, will take the 
train for Mayo Clinic if he stands in personal need of specialized surgery. 

The truth is that Legal or Forensic Medicine calls for a type of knowl- 
edge and opinion that is often peripheral and new 'to the doctor’s way of 
thinking. He has observed conditions and studied medicine principally in 
terms of therapeutics. He may have no justifiable opinion as to whether 
injury can produce a certain disease or as to the terminal effects in point of 
disability. If he has gone to court to accommodate an old patient, and is 
qualified on voir dire examination as a thoroughgoing expert, he may find 
it hard to confess the limits of his knowledge. 

Suggested Remedies. Flow can these chasms be closed? 

(1) The Need for Expert Referees. 

The relation of injury to disease (proximate causation), and the assess- 
ment of terminal disability (fixing damages), pose, scientific problems which 
should be settled by expert referees, medical specialists drawn from select 
panels. No lawyer need fear his immolation with advent of this change, for 
he would still participate in the informal hearings of the referees and have 
opportunity for his witnesses to be heard. The adversary system would be 
preserved, but witli heavier accent on discovery of the true facts. Litigants 
could be hospitalized by the referee, examined by him or any of his nominees 

0 111 tlie Tuckerman will contest, tried before Judge McKim in Suffolk Probate Court 
(Mass.), attorney Robert M. Morse put to Dr. Jelley, a psychiatrist, what is reputed to be 
the longest hypothetical question on record. It concerned the mental condition of the testator, 
contained twenty thousand words and required three hours to propound. The witness an- 
swered ; “I don’t know.” (April 1907) 5 Ohio L. Rep. 45. 
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and studied with scientific precision. The referee could be twins: a doctor 
and a la\v}'’er acting together to see that evidence was full}'- developed while 
protecting fair hearing to the parties and the substance of major rules of 
evidence. All observations and findings would be reported in a “record,” 
with conclusions listed in a separate section so as to permit review of the 
medical evidence. This review should be made by an appropriate medical 
expert serving as adviser to the trial judge when the latter has the medical 
record presented to him for “confirmation.” Once confirmed, the medical 
findings should be final and not subject to disturbance b)^ an appeal court. 
Confirmations could be resisted or set aside on grounds of fraud, accident, 
or mistake, but here the trial judge would lean on his medical adviser. It is 
eminently desirable to curtail review of medical findings to the trial court 
where proper access can be had to the litigant for reexamination.^® 

This device seems to be the ultimate goal of American jurisprudence. 
It would soon brealv the hold of mere advocacy and of shabby or ill-informed 
testimony. It would leave doctors to judge the testimony of doctors, elim- 
inate futile efforts of the expert to descend to the lay juror’s comprehension, 
and whet the interest of all socially minded doctors in the judicial process. 
The chief barriers to its i-ealization are constitutional guarantees of jury 
trial.^^ The prospect of speedy reform is diminished by possible resistance 
of plaintiff’s lawyers, but this fear should give way once the trial lawyer 
realizes that substantial verdicts will still be obtainable for genuine injury', 
but that claims based on fraud and malingering will be sifted out. 

(2) Transitional or Mid-Way' Reforms Not Involving Constitutional 
Amendment. 

A. Impartial experts appointed by' court. 

A transitional reform is some variety' of statute which authorizes a trial 
judge to appoint an impartial and qualified man or commission to investigate 
the physical condition or mental status of a party' litigant. Such appointee 
acts as an officer of the court, and not as a privately' employ'ed expert. The 
device helps escape partisan pressure, gives the trial judge a chance to bring 
in autlioritative consultants, and in several directions protects the purity of 
proof. It has the defect of keeping lay' jurors as final arbiters of scientific 

10 This device would permit a much closer sun-eillance of tlie e.xcessiveness or inade- 
quacy of monetary awards. The present appellate practice of determining- whether the judi- 
cial conscience is “shocked,” by looking to see what otlier courts have upheld in supposedly 
similar cases at other times and places involves several undesirable factors. It is not pos- 
sible to make “book comparison” of any but the simplest injuries. 

11 Due process clauses, properly construed, require only a fair and regular mode of pro- 
cedure and trial, and this need not be by jury. Abolition of grand jury indictment jn criminal 
cases does not violate the due process clause of the Federal Constitution (Art. XIV: “Nor 
shall any State deprive any person of life, liberty or property without due process of 

if the substitute procedure of prosecution on information is designed to give the accused a 
fair hearing. Hurtado v. People of California, 110 U.S. 516 (1884). _ . 

As to whether jury trial can be -j-alidly dispen.sed with in the trial proper of a criminal 
case, however serious the offense, see ilcGovney, Cases on Constitutional Law, (2d ed.) 
(1935), n. on p. 568. 

Most state constitutions have specific provisions which operate to preserve the right to 
trial by jury in cases in which it existed at common law. 



456 


HUBERT W. SMITH 


issues. It is shocking for. the layman to hear that in many of our states 
as in Texas/' a trial court cannot 'appoint an impartial expert in a personal 
injury case to examine an unwilling plaintiff. Such a claimant can carry his 
case through court, to what may be a large verdict, with the defendant unable 
to secure independent confirmation of the reality and extent of injury. For- 
tunately the majority view is contrary, whether reached by common law, 
by statute, or under reformed rules of civil procedure such as those promul- 
gated by the United States Supreme Court under a Congressional enabling 
act of 1934, for governance of the Federal District Courts.^''* 

Massachusetts, one of the first states to provide for pre-trial examination 
of psychiatric cases by impartial experts,’"^ has found this method goes far to 
cure old evils. 

B. Certification of expert witnesses b}^ medical profession as aid to “voir 
dire” examination. 

The medical profession itself can add some straws to this broom. One 
who proposes to use a witness as an expert must establish his qualifications by 
preliminary questions. Opposing counsel may cross-examine the alleged 
expert to test his claims to special knowledge. At the conclusion of this voir 
dire examination, the trial judge must say whether the witness is a properly 
qualified expert, and his ruling will not be set aside except for substantial 
abuse of discretion. The medical profession itself could issue certificates of 
competency to its several members in respect to testimonial qualifications. 
If a general practitioner appeared in court as an authority on neurosurgery, 
a little probing would soon show that his own profession did not regard him 
as a proper expert witness on that subject. The intelligent trial judge, on 
conclusion of the voir dire examination, could rule the , proffered witness 
incompetent with little fear of reversal by an appeal court.^“ Even if the 
witness were allowed to testify, the lack of a certificate would be a proper 
subject for comment in arguing upon the weight which the jury should ac- 
cord his testimony. No statute would be necessary to enable this salutary 
innovation, although legislation would be preferable empowering state 
licensing boards to issue such certificates after due hearing. In no case 
should the doctor who personally examined or treated a patient be debarred 

'^-Austin & N.W.R.R. v. Chick, 97 Tex. 172, 77 S.W. 403 (1903). This is not because 
a defendant has no right to the evidence, says the court, but because no legal sanction exists 
for compelling plaintiff to submit; silence of English common law is inferentially against 
such a jurisdiction, Texas statutes or constitution do not confer it, and a trial court cannot 
acquire it by implication from necessity. The spirit of the constitutional guarantee against 
unreasonable search would be violated. 

U. S. Code Ann., Title 28, section 723c; Federal Rules of Civil Procedure for the Dis- 
trict Courts of the United States. Preparation authorized: Act of June 19, 1934, c. 651, 48 
Stat. 1064 ; put into effect Sept. 16, 1938. 

Acts and Resolves of Massachusetts, 1921, ch. 415; Ann. Laws of Mass. (1942), C. 123, 
section 100 A. (The so-called “Briggs” law.) 

Overholser, The Briggs Law of Massachusetts : A Review and an Appraisal, (1934-35) 
25 J. Crim. L. & Crimin. 859-883. 

Even if initially he has ruled the witness competent, the trial judge may reverse his 
ruling in the course of trial and intercept further questions when the trend of testimony shows 
the alleged expert to be incompetent. Carbonneau v. Lachance, 307 Mass. 153, 29 N.I-. (2d) 
696 (1940). 
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from testifying. The prime purposes of the certificate method would be to 
grade competency and to exclude unqualified persons from giving opinion 
evidence as to the meaning of facts said to have been discovered by others. 

C. Surveillance of expert testimony by professional “auditing” com- 
mittee. 

At the moment some medical witnesses are venturing opinions in court 
which they would not assert before medical societies. This double standard, 
when it exists, deprives courts of the scientific light they should have. When 
a doctor testifies that the moon is made of green cheese, as occasionally hap- 
pens, he is either dishonest or ignorant, and needs to be disciplined by his 
professional brethren. In the past there has been no proper surveillance. 
Civil trials are attended by little or no publicity, and the improper medical 
witness has not had to face the just light of competent criticism. 

Let it be said that all people competent to speak recognize that medicine is 
not an exact science, in its totality, but a mixture of science and art. There 
is much room for honest difference of opinion and for varying clinical judg- 
ments on open subjects. No one would hold all witnesses to subscribe to a 
single view in cases where good men may differ. But at last we come to 
outer limits of these justifiable differences, and no man is entitled to palm 
off as certainty what medical science itself knows to be purely conjectural 
and as yet without adequate proof, experimental or clinical. The test of 
improper testimony should be this: would medical men competent to speak 
on the subject in question consider the evidence given by Dr. X an acceptable 
view, scientifically, or would they consider it a prostitution of professional 
standards ? 

Eacli State Medical Society could appoint an auditing committee, in- 
cluding one member of the bar, to sample transcripts of medical testimony at 
periodic intervals in the medico-legal cases which reach the appeal courts. 
Witnesses found to have departed from professional standards would be 
subject to disciplinary action for cause, after due hearing, or to revocation 
or curtailment of their certificates as competent expert witnesses. 

The mere presence of this real censorship mechanism would be as val- 
uable as its actual use. It should be pointed out that surveillance of appeal 
records involves no improper probing or breach of confidence, for such 
documents are public records open to the freest inspection by any interested 
person. 

D. Reformulation of medical science in terms of legal utility. 

“Scientific Proof” does not imply that final answers are available for all 

medical problems which arise in court. All that we can expect to have is the 
benefit of the best evidence tliat the science of the given time can supph’. 

In times past the scientific accessions of medicine have been built largely 
on observations which have a therapeutic or curative implication. Even the 
great insurance companies cannot tell one how much the life expectancy of 
a person is shortened b}' the development of traumatic epilepsy following 
head injury. We have a great deal to learn yet about the general effect of 
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compromise settlements in curing or relieving traumatic neuroses/^ By 
sympathetic team Avork, we must study large groups of patients from new 
points of view to acquire much information of legal value that we cannot 
now extract from medical books. 

In this Symposium Series, medical men of undisputed authority have 
endeavored to lay down basic criteria in respect to many of these problems, 
in a manner acceptable to both professions.^® In the future we shall be able 
to Aviden and lengthen this initial path with the great advantage to law and 
lawyers, and to expert witnesses. 

2. Problems of Mental Responsibility: Rules in McNaghten’s Case’s. In 
1843, the House of Lords of the English Parliament called upcin the learned 
judges to deliver an advisory opinion laying down proper testl^ for determin- 
ing mental responsibility whenever a defendant prosecuted) for homicide 
should raise the plea of insanity. The Lords addressed speciSc questions to 
the Judges. In the previous year McNaghten had b/^en tried for killing 
Edward Drummond, whom he shot in the back, mistakenly believing he Avas 
firing upon Sir Robert Peel. Drummond was Peel’d, private secretary, and 
McNaghten Avas led to this violence by clearly sub^itantiated delusions of 


*Solomon, H. C., and Smith, H. W., Traumatic Necroses in Court, 99 Am. J. 
Psychiat. (May-June 1943), — , 29 Va. L. Rev. (April 194/^) — . 

i8=''Brahdy and Kahn, Clinical Approacli to Allegecj Traumatic Disease, Ann, Int. 
Med., 1943, xviii, 491, 23 B. U. L. Rev. (April 1943) — . 

*Moritz, The Mechanisms of Head Injury, Ann. Surg., 1'.043, cxvii, — , 23 B. U. L. Rev. 
(April 1943} — . ^ . 

*Denny-BroAvn, Factors of Importance in Head Injury, A Keneral Survey, Clinics, 1943, 

ii, 1405, 29 Va. L. Rev. (April 1943) —. 1 

*Munro, The Late Effects of Craniocerebral Injuries, A Consideration of the Criteria 
Necessary to Evaluate the Possible Causes, Ann. Surg., 1943, cxvii, -A- 23 B. U L. Rev. 
(April 1943) — . ■ . 

*Ebaugh and Brosin, Traumatic Psychoses, Ann. Int. Med., 1943, Wviii, 666. 

^Solomon and Smith, supra, note 17. L 

*Marble, The Physician and the Workmen’s Compensation Law, Cii^off(943, ii, 1441. 
Not in a law journal. 

^Schwartz, Problems of Proof in Claims for Recovery for Dermatitis^ t. Int. Med., 
1943, xviii, 500, 41 Mich. L. Rev. (April 1943) — . ^Id i 

*AIdrich, Forensic Aspects of Burns with Special Reference to Appr?” 

Disability, 29 Va. L. Rev. (April 1943) — . 

*Ober, Some Practical Criteria for Use in Forensic Orthopedic Cases, ClinicS; 

1476, 15 Rocky Mt. L. Rev. (April ’43) — . 

*Homans, Circulatory Deficiency in the Extremities in Relation to Medico-Ledal Prob 
lems, Ann. Int. Med., 1943, xviii, 518, 21 N. C. L. Rev._ (April 1943) — . 

^Pollock, Examination of Motor and Sensory Function as Related to Opinion ILvidcnce, 
Clinics, 1943, ii, 1424, 53 Yale L. J. (April 1943) — . c- 

*Wolff, The Pain Threshold in Man, 99 Am. J. Psychiat. (March-April 1943) — 
*Joslin, The Relation of Trauma to Diabetes, Ann. Surg., 1943, cxvii, — , 15 Rockf Mt. 
L. Rev. (April 1943) — . ' 

*Hertig and Sheldon, Minimum Criteria Required to Prove Prima Facie Case of 'Trau- 
matic Abortion or Miscarriage, 117 Ann. Surg. (April 1943) — . 

*Bennett, Medical Criteria Which Govern Relations of Trauma to Joint Disease, Cl inics, 
1943, ii, 1448. 1 , 

*Warren, Minimal Criteria Required to Prove Causation of Traumatic or Occupational 
Neoplasms (Cancer), Ann. Surg., 1943, cxvii, — , 20 U. Chi. L. Rev. (April 1943) — . 

*Merritt and Solomon, Relation of Trauma to Syphilis of the Nervous System, Ann. 
Surg., 1943, cxvii, — , 23 B. U. L. Rev. (April 1943) — . 

*Cobb and Smith, Relation of Emotions to Injury and Disease, Medicine, (May 1943), 
— , — , — Harv. L. Rev. (Summer 1943). 
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persecution. He was tried before Chief Justice Tindal, filed a plea of lunacy, 
and was acquitted by the jury, which returned a verdict of “Not guilty, on 
the ground of insanity.” The case provoked so much discussion in high 
quarters tliat tlie judges were called upon to declare, for guidance of courts 
in future cases, what a defendant must prove in a homicide prosecution to 
establish mental irresponsibility for his act. With frank temerity and open 
reluctance,^® the learned judges laid down certain principles regarding proof 
of mental irresponsibility sufficient to constitute a defense to a charge of 
murder (or otlier crime) : 

(1) “. . . The jurors ought to be told in all cases that: every man is to be pre- 
sumed to be sane, and to possess a sufficient degree of reason to be responsible for his 
crimes, until the contrary be proved to tlieir satisfaction ” ; 

(2) “. . . To establish a defense on the ground of insanity, it must be clearly 
proved that, at the time of tlie committing of tlie act, tlie party accused was labouring 
under such a defect of reason, from disease of the mind, as not to know the nature 
and quality of the act he was doing ; or, if he did know it, that he did not know he was 
doing what was wrong”; 

(3) As to “. . . persons v'ho labour under such partial delusions only (i.e. in 
respect to one or more particular subjects or persons), and are not in other respects 
insane, we are of opinion that, notwithstanding tlie party accused did the act com- 
plained of witli a view, under the influence of insane delusion, of redressing or re- 
venging some supposed grievance or injury, or of producing some public benefit, he 
is nevertheless punishable according to tlie nature of the crime committed, if he knew 
at the time of committing such crime that he was acting contrary to law.” 

The rules laid down failed altogether to provide for certain contingencies : 

(1) The justices did not recognize "irresistible impulse” or inability to refrain 
from the criminal action indulged, as any defense, so long as the actor still retained 
the ability to distinguish right from wrong. 

The House of Lords had debated the subject of insanity as a defense to murder (March 
6 and 18, 1843 ; see Hansard’s Debates, vol. 67, pp. 288, 714) ; this led to a resolution to call 
upon the Judges for an advisory opinion, ay extremely rare practice in English law, but not 
without precedent. The judges were required to frame their answers to specific questions, 
witliout benefit of argument by counsel, without hearing medical testimony and witli but a 
short time for deliberation. Surely no more profound precedent was ever laid down in a law 
court on a flimsier foundation. It is to the credit of tlie judges that they were skeptical about 
their assignment. Mr. Justice Maule (one of the judges) said, 10 Clark & Finnelb% 203, at 
204: 

“I feel great difficulty in answering the questions put by your Lordships on this occa- 
sion ; — First, because they do not appear to arise out of and are not put with reference to a 
particular case, or for a particular purpose, which might explain or limit tlie generality of 
their terms, so that full answers to them ought to be applicable to every possible state of 
facts, not inconsistent with those assumed in the questions ; this difficulty is the greater, from 
the practical experience both of the bar and the Court being confined to questions arising out 
of the facts of particular cases: — Secondly, because I have heard no argument at your Lord- 
ships’ bar or elsewhere, on the subject of these questions; the want of which I feel the 
more, the greater are the number and extent of questions which might be raised in argu- 
ment: — and Thirdly, from a fear of which I cannot divest myself, that as tliese questions 
relate to matters of criminal law of great importance and frequent occurrence, the answers 
to them by the Judges may embarrass the administration of justice, when they arc cited in 
criminal trials. ... I shall proceed to give such answers as I can, after the very short time 
which I have had to consider tlie questions, and under the difficulties I have mentioned ; fear- 
ing that my answers may be as little satisfactory to others as they arc to myself.” 

McNaghten’s Case (House of Lords) 10 Clark and Fin. 200 (1843). 
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(2) The concept of attenuated responsibility was not recognized and the psycho- 
pathic personality was entirely ignored.-^ 

English courts steadfastly continue to pay lip-service to McNaghten’s 
rules. Most American courts have done likewise, except for those jurisdic- 
tions which have broadened the original categories to include the further 
exculpatory ground of irresistible impulse of one kind or another. 

These rules, pronounced with misgivings, did a great deal to sabotage 
law-medicine relationships. A host of psychiatrists such as Emil Kraepelin 
(1856-1926) advanced the description of clinical entities in the field of 
psychiatric disorders. The rules in McNaghten’s case remained static. 
They were assaulted by such psychiatrists as Maudsley and criticized by such 
criminal law writers as Stephens. They were studied by Select Reform 
Committees in England and impugned in America by Sheldon Glueck -- and 
other criminologists. 

There is no doubt that several sharp arrows can be shot at this target. 
It is erroneous to assume that one can abstract single mental faculties in 
judging mental health. Delusions should be regarded as a general symp- 
tom of mental disorder and not be given limited evidentiary value. In- 
ability to abstain from wrongful conduct runs to volition itself and is as 
basic as inability to form a moral judgment. The criminal law has always 

21 The reader may suppose that tlie psychopathic personality had not then been recognized 
as a psychiatric entity, but medical men in England as early as 1829 had demarcated the 
condition from irresponsibility or insanity due to disease. 

Sampson, in his Criminal Jurisprudence in Relation to Mental Organization, London 
(1841) at p. 7 had said; 

“In the Richmond Lunatic Asylum, Dublin, Mr. George Combe saw a patient, in 1829, 
who had been confined for ten years. He exhibited a total want of moral feeling and prin- 
ciple, yet possessed considerable intelligence, ingenuity, and plausibility. He had been a 
scourge to his family from childhood — had been turned out of the army as an incorrigible 
villain — ^had attempted the life of a soldier — had been repeatedly flogged — and had since at- 
tempted the life of his father. Respecting this man, Dr. Crawford, Substitute Physician at 
the Asylum, made the following remarks. "He never was different from zvhat he now is; he 
has never evinced the slightest mental incoherence on any one point, nor any kind of hallucina- 
tion. It is one of those cases where there is great difficulty in drawing the line between ex- 
treme moral depravity and insanity, and in deciding at what point an individual should cease 
to be considered as a responsible moral agent, and amenable to the laws. The governors and 
medical gentlemen of the Asylum have often had doubts whether they were justified in keep- 
ing him as a lunatic, thinking him a more fit subject for a bridewell. He appears, however, 
so totally callous with regard to every moral principle and feeling, so thoroughly unconscious 
of ever having done any thing wrong, so completely destitute of all sense of shame or remorse, 
when reproved for his vices or crimes, and has proved himself so utterly incorrigible through- 
out life, tiiat it is almost certain that any jury before whom he might be brought, would sat- 
isfy their doubts by returning him insane, which in such a case is the most humane line to 
pursue. He was dismissed several times from the asylum, and sent there for the last time for 
attempting to poison his father; and it seems fit he should be kept there for life as a moral 
lunatic: but there has never been the least symptom of diseased action of the brain, which is 
the general concomitant of what is usually understood as msanify. This, I consider, might 
with propriety be made the foundation for a division of lunatics into two great classes, — those 
who were insane from original constitution, and never were otherwise; and those who have 
been insane at some period of life from diseased action of the brain, either permanent or 
intermittent.’ ’’ 

Benjamin Rush, father of American mental science, was one of the first to point out that 
disorders of the moral sentiments may be congenital and equivalent to partial imbecility, and 
he suggested that “moral imbecility” better described such cases than did the term “moral 
insanitj'.” Rush, Medical Inquiries and Observ'ations Upon the Diseases of the Mind, Phila. 
(1812) 

22 Glueck, Mental Disorders and the Criminal Law (1925). 
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required a “mens rea,” or bad state of mind, as an ingredient of felonies, 
and some voluntary act to which moral culpability can be attached. It was 
anomalous from the start that irresistible impulse should have been excluded 
from McNaghten’s rules. 

The more difficult exercise is not to assault these old and vulnerable 
redoubts, but to explain why and how they have been able to withstand 
capture for so long. It would be a grievous error to assume that men of law 
have been obstinate or obtuse. Sir Matthew Hale (1609-1676), Lord 
Chief Justice of the Court of King’s Bench in England, wrote on lunacy long- 
before McNaghten’s rules were pronounced. He was keenly aware of the 
subtle gradations in mental responsibility. Indeed, he said : 

. . It is very difficult to define the invisible line that divides perfect and partial 
insanity; but it must rest upon circumstances dul}"^ to be weighed, and considered both 
by the judge and jury, lest on tlie one side there be a kind of inhumanity toward the 
defects of human nature, or on the other side too great an indulgence given to great 
crimes.” 

The great English judges were almost all recruited from among the lead- 
ing trial lawyers. They were men with a grasp of practical affairs, and 
doubtless many of them had dinner companions among the eminent medical 
men. We cannot believe that they had no inkling of the disparity between 
the legal and medical approach to mental disease. The truth is that Mc- 
Naghten’s rules are not philosophical concepts, but mere products of the 
mode of trial under our adversary system. Lay jurors have long had the 
responsibility of passing upon the weight and credibility of expert testi- 
mony."'* This they do under a proper charge delivered by the trial court at 

Hale, The History of the Pleas of the Crown (1736). 

In Roman law we find evidence that scientific issues were referred to expert referees 
for decision. See Dig. 25.4.1 pr. where the case was as follows : 

[Rutilius Severus declared that his wife, who had divorced him, was pregnant. This she 
denied. Rutilius wanted to claim the child when it was born. Apparently his wife did not 
want him to do so and for that reason denied that she was pregnant.] 

"Rutilius Severus seems to desire a new thing in applying for a custodian for his wife, 
who divorced herself from him and alleges that she is not pregnant; and so nobody will won- 
der if we also suggest a new counsel and remedy. Therefore if he persists in the same de- 
mand it is most convenient to choose the house of a most respectable woman in which Domitia 
shall come, and there three midwives of proven skill and honesty, who will be selected by j’ou, 
shall inspect her. And if indeed all or two shall report that she appears to be pregnant, then 
the woman shall be persuaded that she accept the custody as if she herself had demanded it. 
But if she does not give birth the husband may know that it pertains to his odium and reputa- 
tion that not undeservedly he may seem to have attempted this as some kind of an insult to the 
woman. But if all or most report her not to be gravid (pregnant) there will be no cause for 
custod}\” Rescript of the Emperors Marcus Aurelius and Lucius Verus to Valerius Prisci- 
anus, urban prefect (161-169 A.D.). 

In the time of Gordian (23S-244 A.D.) we find this provision : 

"To soldiers once dismissed for cause, readmission on the ground of recovery of better 
health is not customary since they are not carelessly dismissed but only those who arc found 
to have acquired a defect according to the report of physicians and also on the diligent in- 
vestigation of a competent judge.” C. Just. 12.36.6. 

It was further provided tliat in case doubts arose as to the authenticity of deeds, it should 
be necessary to compare the handwriting of the subscribers. Nov. 73.7 pr._ (A.D. 538). 

References to use of experts in the Roman legal texts can be found in Wctzell, System 
des Ordentlichen Civilprocesses (1S7S) 528, n. 11. 

In Canon Law it has long been customary for the judge in matrimonial cases involving 
alleged impotency or non-consummation of the marriage, to establish the facts by ordering 
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the close of the case, shortly before they retire to the jury room to consider 
their verdict of "guilty” or "not guilty.” Before a lay judge can frame an 
intelligible charge for the guidance of lay jurors, he must be able to carve 
out some rule-of-thumb classifications or categories which these jurors can 
apply to the evidence to be valued. Immediately we import a forced cer- 
tainty of statement into a realm which is essentially uncertain and variable. 

This practical problem of proof has much to do with the unwillingness 
of English courts to embrace the doctrine of irresistible impulse. There is 
no doubt that violent disappointments in love and other psychological pres- 
sures can drive a person to inhuman conduct as irresistibly as disease, as 
Louis Proal, the French judge, so brilliantly showed in his "Passion and 
Criminality.” But English courts have been afraid to get out on these 
uncharted seas, where all criteria are dim, and degrees of responsibility are 
not provable by objective evidence. They have not paid so much regard 
to the paralysis of volition as to the suspected tinge of culpability in allowing 
oneself to take the first step. Thus, one who voluntarily partakes of al- 
cohol and kills in a drunken rage may, if he lacked the required malice afore- 
thought or specific criminal intent, have his offense mitigated from first to 
second degree murder or to manslaughter, but in most jurisdictions he can- 
not set up his drunken state as a complete defense and thereby gain ac- 
quittal.^® If his voluntary intoxication leads to the independent disease of 
delirium tremens, and as a result of an automatic state induced thereby, he 
kills another, he has a complete defense.®^ The culpable first step has merged 

bodily inspection of one or both parties by court-appointed experts. See Gasparri, Code.x 
Juris Canonici (1918 ed.). 

Canon 1792 : “The service of experts must be employed whenever the law or the judge 
demands their interrogation and opinion for the purpose of establishing some fact or deter- 
mining the true nature of the thing.” 

[This canon apparently originated in the Decretals of Pope Gregory IX (1145-1241). 
Tlie Decretals were drawn up between 1230-1234 A.D.] 

The earljf common law provided a writ for a jury of matrons dc vciifrc htspicieiido in 
proper matrimonial causes (Bracton, De Leg. lib. ii fol. 69). 

Indeed, throughout the fourteenth century in London, courts used special juries of_ex- 
pcrts drawn from a particular trade to hear causes involving trade disputes. See, Riley, 
Mernorials of London and London Life in the 13th, 14th and 15th Centuries (1868). 

In 1345, an English court, in an appeal of mayhem, called London surgeons to help them 
deternune whether a wound was fresh. Anonymous, Lib. Ass. 28 pi. 5 (28_Edw. III). 

_ These facts are the more significant when we realize that the jurors originally heard no 
witnesses and were themselves free to go about investigating the facts both before and during 
trial. It was not until the middle of the ISth century that it became customary to summons 
witnesses. It was not until after 1600 that the direct and influential use of _ experts began to 
succumb to_ the present evidentiary restrictions, with the result that scientific proof became 
merely advisory to tlie laj' jury, and reduced to the status of open competition with lay testi- 
mony. Tl^ foregoing English cases, and others, arc mentioned in Hand, Historical and 
Practical Considerations Regarding Expert Testimony, (1901) 15 Harv. L. Rev. 40. 

_ Anj’ trend forward, anachronistically, must be a trend backward, to tlie more direct mech- 
anisms which the law had prior to 1600. 

— ' Proal, Passion and Criminalitj% published by Charles Carrington, 13 Faubourg, Mont- 
martre, Pans. 

^nsh. History of the Defense of Drunkenness in English Criminal Law, (193.3) 49 
L. Qu. Rev. 528. For American decisions see E. V. R., Intoxication in Mitigation of Honii- 
cidc,_^_(Sept; 1941) 2 Qu. J. Alcohol 396. „ 

/ionV\ (Northeastern Circuit, Newcastle-upon-Tj'iie), 14 Cox_C. C. 56.) 

(1881). Trial before Justice Stephen, the same Sir James SLphen famous for his History 
of the Criminal Law” (1883). 
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into a disease state which human agency cannot control, and furthermore 
there is a guarantee of authentiaty when tlie aberrant mental state is a 
famihar ^mptom of a standard disease 

One cannot fairly say that currently the English courts reject “irre- 
sistible impulse” in toto; possibly that defense has full vitality m England 
in all cases m which transient mania, or irresistible impulse, is the esqplosive 
symptom of an ascertainable, preexistmg disease sucli as delirium tremens, 
epilepsy, oi one of the psychoses It is at the brink of mere p^chologic 
motivation that the English courts draw back, and there is much to be said 
for their hesitancy if we orientate rules by practical considerations of sound 
proof-making 

The conflict we have here between current law and good psychiatry does 
not arise from obtuseness of the legal mind, nor from any desire of law to 
poach upon medical preserves, but from understandable consequences of 
trial by jury Assume lay jurors are to continue trying scientific issues, and 
you will find a natural and understandable hesitancy about giving up the pat, 
albeit, illusory certainly of McNaghten’s rules Arrange for lunacy prob- 
lems to be delegated to psychiatrists actmg as expert referees, and this dele- 
gation will draw after it a conceded nght to erect new criteria suitable to 
guide the new trier of fact In the judiaal process, definitions have but one 
funcbon — ^to serve as sign posts for the trier of fact Those who would 
destroy McNaghten’s rules should make a flank attack rather than a frontal 
assault, by seeking legislation designed to make the accredited psychiatrist an 
expert trier of fact in lunacy issues 

When we turn to the law in action in England, we discover tliat Mc- 
Naghten’s rules do not work oppressively as against a particular defendant 
One would imagine that few prisoners could prove a defense of lunacy 
In practice the fact is otlierwise, and it would appear that the jury uses its 
verdict of “guilty, but insane’’ in a generous manner, sometimes to save 
from capital pumshment prisoners not believed to be free agents or grossly 
culpable in committing the crime Mr Justice Darhng recognized that juries 
use this verdict as an escape device when he pointed out that in many 
criminal asylums there are defendants “ as sane as the Judges who 
tried them ” 

“147 From a table issued by the Committee on Insanity and Crime, appointed in 
1922, we find that, taking the figures for the 22 years 1901 to 1922, the number of 
persons on trial for England and Wales on murder cliarges was 1,445, of which 134 
were found insane on arraignment and 351 were found guilty but insane, being a 
total percentage of 9 273 insane on arraignment, and 24 292 guilty but insane, or 33 663 
per cent m all insane 

Frequently these cases involve sudi “automatism” as to deprive the actor of knowledge 
of the nature and quahty of his act,” or the mental state is such that experts do not hesitate 
to say that the accused was unable “to distinguish nght from wrong " Opmions of the higher 
English courts have not yet covered irresistible impulse, as a third category, m a satisfactory 
or definitive way Yet we cannot overlook the fact that m 1924 the House of Lords defeated 
Lord Darlmg’s “Crimmal Responsibility (Trials) Bill” intended to establish irresistible im- 
pulse due to mental disease as an additional Icg^ defense. 
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“148 Coming to Scotland, we find that, in the 20 years, 1910 to 1929, 249 persons 
were indicted and brought to trial for murder, of whom 22 were found guilty of 
murder, 104 of culpable homicide, and 23 of otlier crimes, 41 were found msane in 
bar of trial, and 9 at time of act, while 49 were assoilzied Those dedaied insane 
were thus 20 per cent of those indicted ” 


It wpuld be an interesting experiment to subject these cases to inde- 
pendent psychiatric study, to determine how many of these acquitted persons 
actually are insane If only 10 per cent should be found to be so, the only 
significance would be that 23 per cent of this group have been committed 
to asylums rather than to the hangman, for in England, since 1800, an ac- 
quittal on the ground of insamty makes the defendant subject to consignment 
to an a^lum “during His Majesty’s pleasure ’* 

Assume that a defendant has been convicted by a jury due to literal appli- 
cation of McNaghten’s rules Since the Criminal Appeal Act of 1907 the 
English Court of Cnminal Appeal has had power to hear new evidence in 
reviewing the conviction,*® and the further power to substitute the jury’s 
verdict The Couit has exercised this jurisdiction sparingly, but it is a not 
uncommon thing for the Court in affirming the conviction within the frame- 
work of McNaghten’s rules to invite intervention by the Home Secretary “ 
Under the Criminal Lunatics Act, 1884,*® the Secretary of State (Home 
Secretary) is empowered after conviction and before execution of sentence 
to intervene, appoint a committee of medical men to examine into the pris- 
oner’s present sanity, and to substitute commitment in an asylum in lieu of 
the court penalty In this investigation, the medical men apply psychiatric 
standards as they would in studjrmg any otlier case recommended for com- 
mitment imder a lunacy certificate We now have the somewhat farcical 
spectacle m England of courts pajnng continued lip service to McNaghten’s 
rules because of respect for precedent and practical problems of proof raised 
by jury trial, while inviting an auxihary administrative agency to step in and 
apply modern psychiatric tests after the court is done * 

Unfortunately in many American states we have not been so adroit in 
developing escape mechanisms for McNaghten's rules, most often we have 


Report from the Select Committee on Capital Punishment, House of Commons 
(1929^0) 36 Printed by H M Stationery Office (1931) 

30 Before 1800 in England, an acquittal on the ground of insanity would enable the de- 
fendant to go free without any protection for society The “Criminal Lunatics Act" of 1800, 
m England, provided that a jury, in acquitting a defendant accused of felony, must make it 
clear whether their action were taken because they found the accused person was msane at 
Ae tune he committed the act If so, the defendant was committed to an asylum and de- 
tained “during His Majesty’s pleasure" The special form of verdict, “guilty, but insane 
was specified by the “Tnal of Lunatics Act" (1883) s 2 
31 7 Edw 7, c 23 

32 Exercised in v Holt (Crim App), 15Cr App R 10 (1920) 

33 As in Rev v Wtlltain Hopper (Crim App), 11 Cr App R 136 (1915) Defense 
acadent, jury verdict murder, substituted verdict entered on appeal manslaughter, witli 
sentence reduced to four years’ penal servitude In Rev v Beard (Crim App ), 14 Cr App 
R 110 (1919), D while intoxicated raped a girl and apparently strangled her to death by 
accident Jury verdict of murder, reduced on appeal to manslaughter because of error m 

trial rourt's^cto^e^ £,„«6 (Crim App ), 7 Cr App R 263 (1912) , Rex v Boss (Crim 

App), 16 Cr App R 71 (1921) 
a5 47&^8 Vict.c 64 
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preserved tlie facade without eroding away the substance The time has 
come in both countries for recognizing psydiiatric appraisal of court cases 
as a problem to be farmed out to expert referees 

I must not leave this subject without subscribing to the belief that the 
“tiial-defense-acqmttal” formula is fundamentally erroneous Culpability 
or fault was a cardinal juridical concept of the past two centuries, but it is 
steadily shrinking in authority as a touchstone of legal thinking In the 
held of criminology, “danger to society” is the more important considera- 
tion The defendant who shows attenuated responsibility, the weakling 
who gives way to “mesistible impulses” m response to ordinary social stimuli, 
the psychopathic personality, whose whole reaction to life is tragically warped, 
sometimes in the most cruel and sadistic ways — ^these persons cannot scientifi- 
cally be punished as free agents, they cannot, as a rule, be salvaged foi 
“open” soaety by reform, and they are better looked upon as special psy- 
duatiic cases too dangerous to lemain at large The test of culpability or 
fault in committing the ciime has no real meaning in the presence of one of 
these permanent pei sonahty defects " Our preoccupation must be with early 
discovery of these pre-delinquents and the making of more certain arrange- 
ments to segregate and control them®® To protect innocent members of 
soaety against their violent crimes calls as much for preventive methods as 
for mere permanent detention after the heinous crime is done 

3 Medical Crmnnology and Penology Physicians have had a con- 
spicuous part in the ceaseless probing and questing for the basic causes of 
crime*® It would seem now that multiple factors are usually involved in 
the pathogenesis of a criminal career Biological factors or actual disease 
may play an insignificant or an important role in a particular case 

30 In master-servant cases, Workmen's Gmipensabon Laws have substituted "injury irom 
accident arising m the course of employment” as the basis of liability in lieu of the employer’s 
negligence 

In the field of Domestic Relations, many states now permit divorce where the two spouses 
live apart for a statutory period, without regard to any fault of either StUl other jurisdic- 
tions have provided by statute that contmumg msanity of one spouse arising after the mar- 
riage ceremony is ground for divorce 

As insurance against die penis of life becomes a social function, fault as a nsk-fi'cing 
device will be much eroded, if not destroyed If, as and when that phase is reached, we may 
still expect as a matter of social pohcy, that one who wilfully injures himself will be debarred 
trom recovering compensation 

3T Capital pumshment in such cases is inappropriate, but as the psychopaUiic personality 
IS not technically msane imder McNaghten’s rules, executive clemency is necessa^ to change 
die death penalty to life imprisonment Governor Ritchie of Maryland saved Herman W 
Duker, a psydiopathic murderer, from capital punishment by such last-mmute intervention 
Ulman, A Judge Takes die Stand (1936), Appendix, p 273 

A more recent case, in Massachusetts, was that of Woodward, a psychopathic juvenile, 
who killed a young girl by slow torture, and escaped the supreme praaltj, after conviction of 
murder only by last minute commutation of his sentence to life imprisonment 

See Thom, Irresponsibility of Juvenile Dcdmquents, Am Jr Psychiat , 1942, xci^ 330 

33 For prolonged studies along diis line from which the authors derive a formula of “pre- 
dictive factors" mtended to gmde juvenile courts, see Sheldon and Eleanor Gluvek, Jwende 
Delinquents Grown Up (1940) (Based on statistical studies of 10 jear records of 1,000 
cases ) 

■*®Si.e Fink, Causes of Cnme Biological Theories in die United States, 1800-1915 
(1938) 

33 Dr Fnnets Joseph Gall (1758-1828) lias been described as die founder of criniinal 
anthropolog} His discoveries in the anatomy ot the brain won the highest praise ot both 
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Despite the deep interest of lawyers and doctors in these subjects, there 
has been no national law passed providing for uniform e xaminat ions, con- 
sistent classification of offenders, or centralized collection of statistics Even 
m the detailed judiaal statistics of England one cannot find such data 
There is a need, too, for the medical penologist, for studies of prison popula- 
tions should go beyond etiology of crime to the formation of enlightened 
decisions regarding proper segregation of prison inmates and their fitness 
for parole At the moment, no one test or examination seems adequate to 
provide the desired personality blueprmt, and improvement of methods is one 
of the central problems!, in this field 

In going through medical literature, one observes certain recurrent flaws 
in many studies dealing with relation of mental defect to crime 

(1) The investigator often fails to enumerate associated mental defects 
A recent patient in Boston City Hospital, who had been in prison several 
times, was a chronic epileptic, suffered from delirium tremens from long in- 
dulgence m alcohol, and was a psychopathic personality Each of these de- 
fects has an independent relation to criminal propensity, and it would be mis- 
leading to hst the subject merely as an epileptic 

(2) In some cases a proper doubt may arise as to the adequacy of the 
test methods 

(3) Frequently the investigator does not correlate the particular defect 
or mental state with commission of the crime To be considered significant 
m point of etiology, the defect should have been a substantial cause of the 
dereliction " 

Bischoff and Cuvier, but it was his bad fortune to be remembered principally for bis rapidly 
discredited theories of phrenology 

Cesare Lombroso had attamed to a position of eminence by the end of the last century 
through his anthropological investigations of criminals He described various anomalies in 
the brains of criminals, but he failed to control his studies, and did not realize that brains 
of normal, law-abiding citizens show similar anomalies Virchow predicted that his work 
would one day fall into low esteem as compared with die broad geneim contributions of Gall 
Dr C B Griffiths, Charles Goring, and other English prison medical officers systematically 
measured 3,000 subjects under direction of Professor ]^rl Pearson, using certain controls 
In their published results in 1913 they said " Our mevitable conclusion must be tliat 
there is no such thing as a physical criminal type ” Interest m the anthropological approach 
more broadly conceived lias been freshly stimulated by the careful researches of Dr Ernest 
A Hooton, Professor of Anthropology at Harvard 

Phillipe Pinel (1745-1826) attadced problems of cnmmality from the vantage point of 
an aliemst, as did Esquirol (1722-1840) the French psychiatrist The latter produced in 1838 
his well-known treatise, “On Mental Diseases in Their Medical, Hygienic, and Legal Rela- 
tions” Maudsley and Mercier in England continued to study the relation of crime to in- 
sanity, and in America we have had several hundred studies devoted to the relation of mental 
defect to criminality Some investigators have studied the I Q 's of prison populations, others 
have combined such psychometric methods with detailed medical examination and psychiatric 
diagnosis 

For an excellent study of this type, see Branham. The Classification and Treatment of 
the Defectne Delinquent, (1926) 17 J Cnm L & Crim 183 For an important earlier 
study, see Glueck, Bernard A Study of 608 Admissions to Sing Sing Prison, (1918) 2 Mental 
Hygiene 85 Rockefeller Foundation has carried out important surveys of prisoners in vari- 
ous institutions of the several states 

A model study in this regard is the critical anal>sis by Dr W Norwood East of the 
main and subsidiary causes of 'ittempted suicide, based on his personal examination and in- 
vestigation of one thousand consecutive cases admitted to Brixton prison, in England Dr 
East found the major causes and motivations of attempted suicide to be as follows 1 Alco- 
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It IS safe to say that mental disease is very rarely a sole cause of crim- 
inahty As Dr A Warren Steams, the experienced forensic psychiatrist, 
puts It, mental aberrations may cause the subject to become involved in epi- 
sodes which propel toward criminal behavior Certain mental conditions 
seem to predispose the subject to violent reactions, whereas states due to 
senile deterioration are more often assoaated with disorderly conduct or 
vagrancy This is illustrated by a table prepared some years ago by the New 
York State Hospital Commission, showing distribution of crimes among 
climcal diagnoses of 646 persons admitted to Matteawan Hospital, New 
York, an institution for the criminally insane ** The table follows 

Per Cert DisiBiEtmoN of Crimes Among Clinicu. Groups 


Per Cent of Total Crunes 


Ciune 

Senile 

General 

Par- 

alysis 

Alcoholic 

Manic- 

depres- 

sive 

De- 

mentia 

Praeoos 

With Con 
stitutional 
Psycho- 
pathic 
Inlenonty 

With 

Mental 

Deficiency 

Homiade (all forms) 


29 

17 6 

29 

32 4 


17 6 

Assault (all forms) 


38 

241 

76 

25 3 


63 

Burglary 


13 2 

_ 

79 

39 5 


53 

Larcency (all forms) 

13 

22 8 

51 

63 

241 


76 

Public intOMcation 

29 

29 

70 6 


59 


_ 

Disorderly conduct 

24 

13 4 

171 

12 2 

171 

171 

73 

Vagrancy or prostitution 

85 

154 

13 8 

43 

35 1 

69 

74 

All crimes 

36 

115 

169 

73 

25 5 

14 7 

74 


That mental defect usually is only one of several multiple causes of 
crime is suggested by a rather neat comparison Various studies show that 
mental defect has some relation to the etiology of major crimes of violence in 
a substantial percentage of cases Studies of the inmates of mental mstitu- 
tions, on the other hand, show a markedly lower madence of such behavior 

holic impulse with amnesia (141) , 2 Alcoholic impulse— memory retamed (171) > 3 Post- 
alcoholic depression (31) , 4 Out of work (112) , 3 Destitution (64) , 6 Domestic trouble 
(120) , 7 Ulterior purpose (61) , 8 Fear of imprisonment or on arrest (41) , 9 Business 
worries (27) , 10 Depression from various causes (20) , 11 Other causes (.slaaxte, mistake 
under alcohol) (7) , 12 Weak-mmdedness (46) , 13 Neurasthenia (8) , 14 Epilepsy (10) , 
15 Morbid menu states (1^ , 16 Insamty (123) 

East, Medical Aspects of Crime (1936), Ch V, p 141 

^'‘The table is reproduced from Nolan, Some Characteristics of tlie Criminal Insane 
(Msor 19^) 5 The State Hospital Quarterly 362 It covers 646 patients, a rather small 
senes, and me table is repimted to show efforts at correlation of mental defect with type of 
enme, not as proof of exact relationships 

**Dr A Warren Steams, duruig his tenure as psychiatnst of Massachusetts State 
Pnson, made an mtensive study of 100 prisoners, 58 of whom had been convicted of man- 
slaughter, 39 of second degree murder and 3 of first degree murder _ He found that m per 
cent were drunk when the crime was committed, and that “twenty of the series showm well 
marked departure from normal mental condition, lune being defimtely insane, three fceblc- 
nunded, eight presenting personahty disorders of so gross a character as_to liimt^thur re- 
sponsibility” Steams, Homiade m Massachusetts, Am Jr Psychiat, 1925, i\, 72a 

See also, *Steams, Medical and Social Factors in Crime, Ann I\t Meo, 1943, xvui, 
599 - - 

** Elwell found tliat very few homicides were committed m tlie asylums oi Ohio, or oi 
other states, and drew die conclusion Aat not one out of a thousand of diosc who commit 
murder are actually insane, but become comenientl> afflicted with mental disoracr for pur- 
poses of trial Elwell, Epilepsy as a Defense for Crime, (1890) 8 Medico-Legal J Sa It is 
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Part of this difference is due to repression, segregation, careful guarding 
by hospital personnel, but much of it seems fairly attributable to tlie fact tliat 
the inmate is now unable to become involved in those social transactions 
which give use to the multiple stimuh that piopel toward criminal behavior 
Protect the lower fraction of the social structure horn the fierce pressme 
of a competitive system, alleviate the distorting and disturbing tensions 
which the less than average person feels, treat criminality by cunng wide- 
spread maladjustments, and it is leasonable to believe that you will see a 
sharp fall m crime and m admissions to mental institutions Deteiioration 
of the inadequate personality is partially a symptom of a social oiganization 
not fully adapted to protecting its weaker members 

On tlie horizons of medical criminology, we can see an approaclung em- 
phasis on functional studies In 1929 Berger pubhshed his first paper de- 
scribing the action currents or “brain waves’- given off continuously by the 
cerebral tissue The electro-encephalogram is a graphic tracing of these 
waves which can be made by a competent laboratory technician, without risk 
of injury to the patient This is done by properly applying electrodes to 
various locations on the patient’s cranium, and takmg off the action currents 
for automatic tracing onto a moving tape by a relatively simple recording 
device 

Dr William Lennox and Dr F A Gibbs and his wife, all of Boston, 
among other leading workers, have been amassing great numbers of normal 
and abnormal traangs for some years to the end of developing criteria of 
mterpretation Abnormal waves emanatmg from a paiticular region of the 
brain help localize a suspected bram tumor The workers mentioned 
postulate that epilepsy, one of our most enigmatic diseases, must be con- 
sidered to be a cerebral dysrhythmia with characteristic “biain wave” pat- 
terns The implications for Scientific Proof, present and future, of this line 
of research should be clear 

For instance, we have long known medically that some persons afflicted 
with epilepsy may commit violent crimes during phases of the disease which 
momentarily destroy their mental responsibility The epileptic may commit 
such a crime during a disoriented state of "epileptic furore” or frenzy, he 
may commit it during the post-seizure “clouded” state when his sensorium 
IS radically deranged but he is nevertheless able to walk and perform actions 
as in a dream Again, in lieu of his usual convulsion or lapse of conscious- 
ness, the epileptic may have a substituted attack called a “psychic equivalent,” 
during which he is temporarily disoriented but may appear outwardly nor- 
mal except for a glassy stare, a certain incoherence of speech and slightly 
incongruous conduct While in the grip of one of these states, the epileptic 

interesting to note that Dr Walter Channuig, responding to the author’s questionnaire, took 
sharp issue with this opinion and cited experience of the New York courts in support of his 
contrary belief that an appreciable percentage of homicides arc committed by insane persons 
Id at 61 

Berger, H Ueber das Elektroenkephalogramm das Mcnschen, Arch f Psychiat, 1929, 
IxwMi. 527. 
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IS subject to so-called automatism, and may perform mvolved acts and fairly 
complex crimes without insight or power to abstain We do not understand 
all the mental phenomena involved here, but we can say if the case is 
genuine that the imfortunate perpetrator of the homicide at the time of his 
conduct was both unable to appreciate the nature and qiiahty of his act (the 
more basic test under McNaghten’s rules) and to distmguish right from 
wrong 

In more than one celebrated murder prosecuhon both in England and 
in America the defense of epilepsy has been injected, which is formally 
raised under a plea of insanity Two important problems of Scientific 
Proof arise 


(1) Is the defendant a true epileptic or is the history of past “fits” fabri- 
cated, or if true, are the attacks described referable to some other disease 
capable of producing occasional convulsions^ 

(2) Assuming defendant is a true qiileptic, was his epilepsy so operative 
at the time of tlie alleged criminal act as to destroy mental responsibility? 
Smce there are thought to be 600,000 epileptics in the United States alone, 
it IS ea^ to see that an epileptic may commit a dehberate murder durmg a 
lucid interval between seizures and try to escape criminal penalties by falling 
back on a false plea that the conduct occurred durmg a period of “auto- 
matism ” 

The first problem can usually be solved by apphcation of the electro- 
encephalogram He might have no spontaneous seizures during his sur- 
veillwce in prison But m the laboratory he can be asked to hyperventilate 
(prolonged rapid breathing) or iimocuous materials can be given without 


English cases Rex v James Hadfield, 27 Howell’s State Trials 1290 (1800) (PsQr- 
clioUc deterioration of epilepsy origurally due to war head injury, not guilty by reason of 
insanity) , Rev v Thomas Bowler, Annual Register, 309 (1812) (convicted) , Rex v John 
Boss, 16 Cr App R 71 (1921) (conviction affirmed) , Rev v Fryer, 24 Cox C C 403 (1915) 
(gmlty but insane) , Rev v Henry Perry, 14 Cr App R 48 (1919) (conviction affirm^, the 
epileptic state must have been operative at the tune of the act in sudi way as to destroy mental 
responsibilit> ) , Berkeley-Hill and Owen, Fost-Epileptic Automatism as a Defence m a Case 
of Murder, Jr Royd Army Med Corps, 1930, Iv, 54 (acquitted) 

American cases Commonwealth v Snyder, 224 Fa 526, 73 Atl 910 (1909) (conviction 
affirmed, mere fact that accused was an epileptic creates no presumption of insamty or mental 
irresponsibdity) , People v Barben, 47 NY S 168, 12 N Y Cr R 89, 423 (1896) (trial court 
charge epilepsy must have been operative at time of act in such way as to destroy mental 
responsibility of defendant at tune he acted) , People v ilagnus, 155 N Y S 1013, 92 Misc 
Rep 80, 34 NYCrR 1 (1915) (convicbon reversed because undisputed medical testunonj 
show^ act was committed during epileptic seizure) , Oborn v State, 143 Wis 249, 126 N \V 
737 (1910), 31 LR A (N S ) 966 (comicbon affirmed mere proof of epdepsy is not proof 
of insanity) _ _ 

See,*also Olden v State, 176 Ala 6, 58 So 307 (1912) , People v Tucker, 11 &1 (2d) 
271, 78 P (2d) 1136 (1938) , Taylor v United States. 7 App (DC) 27 (1893) .Quattjt- 
baum V State, 119 Ga 433, 46 SE 677 (1904) , State v Wright. 112 Iowa 436, 84 N W 341 
(1900) , Roop V Commonwealth, 201 Ky 82^ 258 S W 6^ (19^) , State v Klinger A6 Mo 
224 (1870), appeal dism’d, 13 Wall 257, 20 LEd 635 (1871) , State v Hay^s. 16 Mo App 
560 (18^) State v Pennington, 146 Mo 27, 47 SW 799 (1^8) , State v J/aioiii, /8 N J 
Law 339, 74 Atl 526 (1909), 20 Ann Cas 204, State v Elilers. 98 N J Law ^6, 119 AU l3 
(1922), 25 A L R 999 . People v Furlong. 187 N Y 198, 79 N E 978 0907) , Coifty w ftojr 
60 Tex Cr R 73. 131 S W 216 (1910) Zimmerman v State. 83 Tex Cr R 630 213 S W 101 
(1919) , Batchan v State, 104 Tex Cr R. 398, 284 S W 549 (1926) , State v Clark, lad Wasli 
47, 286 Pac 69 (1930) 
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risk of bodily injury (provocation tests) for the purpose of malfing the 
latent epilepsy patent, so that diagnostic tracings of the peculiar brain waves 
may be recorded by the electro-encephalogram (See accompanying 
illustration ) 

The second question cannot be answered conclusively m this way, even 
though the presence of true epilepsy be so established This is because epi- 

NORMAL 




GRAND MAL PETIT MAL PSYCHOMOTOR 

HWIMiWH rrnifTWl 

Fig 1 These E E G tracings, made m the laboratory of Lennox and Gibbs, show the 
types of cerebral dysrhythmia found m three types of epileptic seizures The upper line 
shows the bram wave pattern of a normal person, the waves occurring at the rate of 8 or 
10 a second During a grand mal seizure (convulsive or so-called Jacksonian type), the 
bram waves become fast and spil^ During a petit mal seizure (transient loss of consaous- 
ness without generalized convmsions), the bram waves exhibit a wave and spike pattern 
(Lower middle ) Durmg a psycluc variant (p^chomotor) seizure, the E E G tracing shows 
slow waves (Lower right ) 

leptics are orientated and mentally responsible in the interim periods and 
seizures may be separated by long intervals " 

It IS characteristic of genuine “epileptic” crimes durmg states of auto- 
matism that the actor has an amnesia, or loss of memory, for most or all of 
the transaction One must investigate every circumstance of the crime and 
weigh every shred of evidence Usually such crimes are violent or brutal, 
sometimes they are spontaneous, but craftiness may be used Often the act 
is committed without plausible motive, often against a loved one rather 
than an enemy, and theie is lack of caution as to the time, place or means 
taken to avoid detection Some of these indicia of a genuine epileptic 
crime may be missing If one can show that the amnesia (i e , apparent loss 
of memory) is simulated, not genuine, this is peisuasive evidence that the 
defendant’s whole veision of “automatic conduct” is sheer fabrication ““ 

The reader must not assume that all epileptics are likely to commit crimes The writer 
doubts the authenticity of the "epileptic mechanism" in many cases from medical literature 
Dr H Houston Merrit^ with whom the author has been surveying medico-legal aspects of 
epilepsy, has followed thousands of epileptics in the clinic and believes that cnminaj conduct 
among uese persons is a rare phenomenon 

This IS the belief, also, of Dr Wmfred Overholser, well-known forensic psychiatrist 
(Personal communication ) 

Dr A Warren Stearns, one of our widely experienced forensic experts, has come to the 
conclusion that most alleged epileptic "amnesia” is simulated (Personal communication ) 

It IS interesting to note that Ernst m studymg etiology of crime m violent criminals con- 
cluded that epilepsy was an infrequent factor Ernst, Ueber Gewalttatigkcitsverbrecher und 
Ihre Nachkommen (Violent Criminals and Thur Offspring) (1938) 

30 ♦Lennox, Amnesia, Real and Feigned, Am Jr Psychiat, 1943, ixc, 20 U Chi L 
Re\ (April 1943) — 
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Recently the electro-encephalogram has been used m England m two 
murder trials mvolvmg the defense of epilepsy The piisoner had not ex- 
perienced convulsive seizures in piison while undei surveillance The 
electro-encephalogram, however, proved conclusively that he had the disease, 
and this corroborative evidence, coupled with other proof, caused the jury 
to return a verdict of “guilty, but insane ’* “ 

We may expect to see the electro-encephalogram (E E G ) used increas- 
ingly in murder tnals in an effort to buttress a plea of insamty by showing 
the prisoner has grossly abnormal brain waves Courts must be careful not 
to permit extravagant claims founded upon uncritical interpretation, for 
cerebral dysrhythmia is a symptom, and medical science is not yet ready to 
say what every given tracing implies 

There are other developments in prospect m the field of Medical Crim- 
inology The American Prison Assoaation is working toward adoption 
of tmiform classifications in studying mental defects of prisoners and tlie 
diseases they may show”® More adequate methodology will be devised, 
and with the eventual advent of centralized statistics, comparative data 
on tlie relationship of disease to crime will be available More voluminous 
court statistics and special studies by competent medical men or social work- 
ers will narrow the gap of inference by providing trustworthy reconstructions 
of the causes of the particular crime, after the fashion of East’s able example 
The surge may move forward to the realization of a profession of medical 
penology with the opportunities and compensation desirable to attract the 
ablest men In that day we shall see more careful thought given to segre- 
gation of prisoners according to behavior patterns, and their likely inter- 
actions, and we shall see the device of parole used more efiFectually We 
shall see, too, far more attention given to early discovery of pre-delinquency 
and of potentially dangerous psychopathic personahties so that proper 
mechanisms for preventing crime can be put into operation ”” 

Medicine made a weighty contribution to the study of human behavior 
by giving investigators the “case method " *® There is reason to feel that 
the medical man will continue his substantial part in the study of the thorny 
practical problems of criminology and sociology 

II Forensic Pathology and Some of Its Outstanding Problems 

This second great species of Saentific Proof makes use of the fact that 

most diseases, injuries, and irritants produce characteristic changes in the 

w Middle Templar, From an English Office Window, (Nov 1942) 20 Can B Rev 794 
798 

Lennox and Gibbs propose to study amnesic cases and other select groups in prison 
populations with the E EG to see what may be discovered regardmg abnormal brain 
(Personal communication ) 

Personal communication ^ 

** Roche, The Pennsylvania Plan (Intramural Traming in Penal-Psjchiatr>) (1939) 
Proc Am Prison Ass’n, 315 

** See Thom, supra, note 37 . . ^ . 

Dr William HeMy is generally credited witli bringing the individual case metiiou into 
prommence in the study of crime 
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tissues of tlie organs or structures affected This diagnostic change may be 
discovered by gross inspection at times, or it may call for preparation of 
tissue sections, embedded in paraffin blocks, cut into thin slices by a micro- 
tome, mounted on slides and so stained as to bring out arcliitectural patterns 
for study under the microscope Pathology, or the morphology of body 
tissues changed by disease, injury, or irritation, has long been a foundation 
subject of the medical curriculum The forensic pathologist, ideally, is a 
medical man who has speaahzed in Pathology m hospital practice until he is 
able to diagnose apparent cause of deaffi due to disease He then has ac- 
qmred knowledge of those many special technics which enable a proper expert 
to estimate the time of death, to infer the type of weapon used, to distinguish 
smcide from homicide, m short, to aid the administration of criminal justice 
by an expert opimon regarding “how, when and by what means the decedent 
came to his death or injury ” 

Most of these studies presuppose a postmoitem examination of a dead 
body Actually the contribution of forensic pathology includes a wide range 
of rlinipal and laboratory tests Properly drawn laws would call this science 
into broader play in non-fatal mj'uries or accidents 

Who, for instance, is apt to have a more reliable giasp of the relationship 
of trauma to disease than the pathologist^ ““ In many medico-legal cases 
in which the nature of a disease is in doubt, we turn to the pathologist to 
find the answer by studying a lymph node or other bit of tissue invaded by the 
disease This diagnostic specimen is obtained by the virtually riskless ex- 
pedient of removing a sample of test material from the patient by the minor 
procedure known as “biopsy ” The probative value of such evidence is so 
high that in all those usual cases in which the surgical risk is tiivial, persons 
who claim to suffer from cancer as a result of injury probably should be le- 
quired to submit to diagnostic biopsy as a reasonable lequirement of proving 
the disease 

Forensic pathology, as a science, is cipable of making at least three, and 
perhaps more, significant contributions to the problem of proof 

( 1 ) Identification of persons 

(2) Identification of cause and time of death, or of a non-fatal injury 

(3) Causation pathogenesis of the abnormal bodily state or the disease 
m litigation, including possibility that a given injury caused the terminal 
condition for which compensation is sought 

Example Identification of persons Mr X, a wealtliy 68 year old man, suddenly 
disappeared Problems involving inheritance of property made it material to deter- 
mine whether his body was that all but destroyed in a fire which also took the life of 
one John Doe Analysis of blood from the heart showed that the individual had 
been drinking alcohol Advanced arteriosclerosis showed he must have been an elderly 

The Medical Examinei's Oflicc in New York City and the Department of Legal Medi- 
cine in the Harvard Medical School arc equipped to give theoretical and applied training to 
select candidates in this important new profession 

The pathologist is able by \irtue of his traming and the technics at hi» command, to 
stud> progressive tissue reactions which follow single or repeated traumatic stimuli 
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pel son, as did senile bony dianges m the vertebrae and pronounced enlargement of the 
lateral lobes of the prostate There was pronounced spondylitis deformans witli 
moderate kyphosis of the upper thoracic spine There were evidences of an old vas- 
cular accident to be seen near the internal capsule in the right lenticulostriate nudeus 
of the brain Investigation diowed that X suffered from curvature of the spine, 
had difficulty m passmg his urme, a trouble compatible with prostatic obstruction, 
that three years previously a “stroke” had partially paralyzed his left side, and that he 
was often given to drinking alcoholic beverages with John Doe This evidence, 
coupled with a few other circumstances, was sufficient to satisfy all interested persons 
that the charred remains were those of Mr X 


At the moment forensic pathology is highly developed in some quarters 
as a saentific pursuit, but its proper application is crippled by the fact that its 
legal utihzation is through the antiquated coroner's office In seven of our 
American jurisdictions modern medical examiner systems have been estab- 
lished by law These are not identical, but under the ideal mechamsm, ap- 
proached in New York City, the forensic pathologist gams paramount right 
of investigation in a broad category of cases in which death has resulted from 
accident, casualty, or under unusual or suspicious circumstances He is able 
to move forward with alacrity, to take charge of the body and the peiishable 
evidence in the environment, and to give numberless scientific aids to investi- 
gating police officers 

In 41 Amencan states and in England, the Coroner's office is still used to 
investigate such cases In England since 1926 only medical men or laivyers 
are eligible to serve as Coroners In the United States, this official is usually 
a layman, not infrequently simultaneously holding the office of justice of the 
peace The lay Coroner cannot personally perform those scientific duties of 
investigation which his office reqmres, and decisive saentific evidence is often 
lost through delay or oversight The status of the Coroner, as a quasi- 
judicial officer, has been anomalous and abortive since the office was first con- 
ceived, perhaps as early as the time of Kmg Alfred The Coroner functions 
by holding an inquest, and usually must impanel a jury The verdict of the 
Coroner or of his jury is of no real legal consequence, for it cannot be offered 
in evidence in a subsequent prosecution for homicide or in an independent 
civil action brought on an insurance policy, where “suicide or natural death” 
might be a controlling issue Even Shakespeare made caustic reference to 
“Crowner’s Quest Law ” “ 


“0 Case of Dr Alan Ridiards Moritz, Professor of Legal Medicine, Harvard Medical 
School 

Following the tragic Cbcoanut Grove fire in Boston (Nov 1942) medical examiners were 
confronted with tlie task of identifying scores of charred bodies Their ability to do this 
within a very brief period of time was an amazing feat Certain women burned be>ond 
recognition were successfully identified by the lengtli of time they had been pregnanL 

hlassadiusetts , New York City, Newark, New Jersey, Marne, Maryland, Connecti- 
cut , Rhode Island ... . . 

V Slate, 166 Miss 524, 146 So 628 (1933) , Hall v StaU, 137 Ala 
So 680 (1903) , Slate v MeCauslaiid. 82 W Va 523. 96 S E 938 (1918) , IhJqer v 

144 Wis 279, 128 N W 80 (1910) „ 

Bociime v Sovtrttgn Camp, JV O IV , 98 Tev 376, 84 S \V 422 (190a) 

*>3 Hamlet, Act V, Scene 1, the graie-diggcrs scene 


44. 34 
^taU 
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It IS surprising that we have not bi ought the impoitant saence of Foren- 
sic Pathology into more extensive use, for many vital civil and criminal law 
questions turn upon the fact and circumstances of death, and historically 
investigation of death was one of the first law-medicine cooperations to be 
accented 

Without much more ignominious delay, doctors and lawyers must push 
forward to an ideal “medical examiner act” in each state Today the Cor- 
oner’s jurisdiction is nariow and perilous, for if he orders a post-mortem 
examination m any case except where he has reasonable grounds to suspect 

The Egyptians required physical examination of a woman for pregnancy before she 
was punished by whipping' 

In Anston v Conan, an action for assault and battery m Greek law, the plaintiff, who 
had been badly beaten by defendant, offered testimony of a surgeon to support his claim that 
“if a sudden discharge of blood had not relieved me at the moment of mtense suffering and 
danger, 1 should have died of suppuration” The Orations of Demosthenes The Oration 
agamst Conon, Demosthenes, Vol 5, 169 (tr by Kennedy, 1881) 

The Romans exhibited the bodies of slam persons m the market place for the populace 
to view They also relied upon non-combustibiiity of the heart to prove death by poisoning 
The “Mirror of Justice," Book 1, c 3 (Selden Society Pubhcation), a source of doubt- 
ful authontjr, refers the institution of the coroner’s office to the time of King Alfred 

In the Saga of Njal (an Icelandic ss^pi of events occurring toward the end of the 
1100s), we read “1 summon ^ese nine neighbors who dwell nearest the spot to ride to the 
Althing, and to sit on an mquest to find whether Flosi, Thord's son, wounded Helgi, Njal's 
son, with a brain, or body, or marrow wound, which proved a death wound, and from which 
Helgi got his death " Dasent, The Njals Saga (Edinburgh) (1861) 

The “Hsi Yuan Lu” or “Instructions to Oaroners," written during the reign Shim Yu 
(AD 1241-1253), and modified from one generation to another, is still used by Chinese 
officials in the mvestigabon of suddoi deafii This curiosa, notable for its shrewd sug- 
C^stions, has now been translated into English See MacAlister, (1924) 17 Proceedings of 
the ^yal Society of Medicme, Histoiy of Medicine Section 

Just prior to 1300 A D , the law school at Bologna prevailed upon doctors to open dead 
bodi^ in order to determme the cause of draffi m medico-Iegal cases This proved so useful 
an adjunct to administration of law that the practice of forensic pathology became fairly 
prevalent It was then seen that ffie methods developed could be applied Pensively to the 
inTOpeiment study of disease and causation of death m cases which had no medico-legal im- 
patiboli^'** lather of forensic pathology and the grandfather of orthodo'^ 

The Borgia family (1476-1519) and the De Medici’s (1389-1589) made it a custom to 
nave their physiaans e-mmine friends who had died, to make sure that they had not been 
poisoned ' 

The “Bamberger Halsgerichtsordnung” (Bambergensis), composed by Johann von 
bcnwartzenberg and enacted by Bishop Georg, in Germany, in 1507, was primarily a statute 
(lealing with crinunal procedure It is interesting to us because it gave physicians and sur- 
geons important functions in the investigation of sudden death, including suspected infanti- 
cide, and was the pattern for the more ambitious "Caroli constitutio criminalis” or Oirolintan 
code of Charles V, promulgated in 1532 

SeeLudovic, Co^tt Crmi Car V, Halle (1716), which gives comparative provisions of 
the Bambergensis and Carolinian codes See, also. Von Bar, History of Continental Crim- 
inal Law (1916), p 208 -f » > j 

JS*®*! ® Jpnslation with comments, sec ♦Polslqr and Beresford, Some Probative Aspects of 
the Early Gcmanic Codes, Carolina and Bambergensis, Ankt Int Med (May 1943), xviii, 
23 B U L Rev (April 1943) — 

For the history of Forensic Pathology and Institutes of Legal Medicine on the continent, 
see The Rockefeller Foundation, Methods and Problems of Medical Education (9tb Ser ), 
Institutes of Legal Medicine (1928) 

For papers in this senes on Forensic PaBioIogy, see 

■►jetter, Pathological Diagnoses of Causes of Death in an Unsclcctul Senes of Acute 
and Qironic Alcoholics, A^^• Int Med, 1943, xviii, — , — Rocky Mt L Rev — 

*l^ry. How a Modern Medical Examiner’s OlTice Functions in a Typical Investigation 
of "Sudden Death” Points of Saperioat} Oier Coroner's Office, Axn Ivt Afro, 1941, 
win, — 
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death by cnnunal violence, he is hable in damages to the next of km for 
wrongful autopsy*® Tomorrow, the medical examiner will be given a 
broad discretion as to those fatal or non-fatal cases whidi he might mvesti- 
gate in aid of criminal or avil htigation Already many of our Workmen's 
Compensation Acts empower Commissioners to order autopsies where the 
cause of death is obscure and further hght is needed to determme compen- 
sabihty of an alleged mjury Courts of those states which refuse a de^ 
fendant, in personal injury litigation, the right to have the plaintiff ex- 
amined by an impartial ^ysiaan appointed by the judge, nevertheless recog- 
nize the right of the court, without any empowering statute, to order an 
exhumation and autopsy of a dead person to provide desirable evidence in a 
trial for murder *® 

An effiaently operated medical exammer system need not cost sub- 
stantially more than the coroner's office Probably the desirable goal is a 
compact organization of forensic pathologists, financed as a state agency, 
with stations in a few metropolitan centers, so that the staff could serve as 
consultants in obscure cases Ordinary cases of sudden death could be 
passed upon by local physiaans Such a medical examiner’s office could 
maintain a functional cooperation with a state Saentific Crime Detection 
Laboratory, as both agenoes are auxihaiy aids to police and law enforce- 
ment agencies 

III SaENTiFic Crime Detection 

Scientific Proof has mamfold apphcations in detecting criminals and re- 
constructing essential evidence of die corpus delicti or body of the crime 
The reader is saved from surfeit by limitations of space, but perhaps 1 can 
cajole the intellectually curious to scan a few select items, presented in 
chronological form, to show how broad and deep are the im^ications of 
scientific crime detection 

1 2030 B C Trial by ordeal The Code of Hammurabi mentioned ordeals, and the 
ordeals of fire, water and the like were widely practiced to determine guilt or 
innocence Th^ were not abolished in England until 1213 Now recogmzed 
as superstition, at the time of their use they were regarded as objective scientific 
corroboration Th^ reflect the constant questing for proof by external tests 
In primitive India, the Hindu priests required one suspected of crime to chew 
dry rice for a given time and then to eject the bolus upon a piece of dry bark If 
the rice was still dry, the suspect was guilty This had a pseudoscientific rationale , 
It was bdieved that fear of detection and punishment would inhibit the nenous 
mechanism of the salivary gland and prevent the flow of salna *“* 

Casualty and Surety Co et at v Love, 132 Tex 280, 121 S W (2d) 986 (1938) 
Liable for ordering post-mortem examination to determme cause of obscure death m aid of 
workmen’s compensation msurance mvestigation Gurgantous v Simpson, 213 N C 613, 197 
S E 163 (1938) Liable for autopsy on boy drowned m Y M C A pool, there being no 
suspicion of foul play 

•oGfoy V State, 55 TexCrR 90, 114 SW 635 (1908) 

” Thatcher, The Library of Original Sources, Vol I, p 439 
See Watt, The Law’s Luniber Room, (2d ed ) London (1898) , Lea, Superstition and 
Force, (4th ed ) Phila (1892) 

••Glaister, The History of Medical Junsprudaice and Cnminal Procedure m Priniiti\c 

«n/l Xr^rltsAvnl 'TKa 'Timpe nn/f HAcnilTiI GAZCttf 
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2 c 1,000 B C Pi oof of peijiuy and pateimty by forensic psychology The Judg- 
ment of Solomon as to whidi of two female claimants was the true mother of the 
child m question was based on fheir psychological leactions to the proposal that 
the child be divided in two 

3 600 BC -500 AD {The Talmud) Scientific dupi oof of adtdteiy A husband, 
desiring to divorce his wife, contrived to get her and other guests drunk at a party, 
carried her* and a male guest to a couch, and threw egg albumen between them 
He then called neighbors to bear witness to adultery The resourceful wife, on 
becoming sober, summoned her physician, who identified the substance as egg 
white, not seminal fluid We are not told what means he used (Today, we would 
use specific chemical tests such as the Florence test,^^ or the microscope, or im- 
munological methods ) 

4 287-212 B C Pi oof of adidteration of metal Legend has it that Archimedes, the 
Greek physicist and mathematician, used scientific proof to settle an issue involving 
possible adulteration of metal and obmining of money under false pretenses 
Heiron called upon Arcliimedes to say whether the suspected smith had used silver 
alloy in a gold crown While taking a bath, Archimedes conceived the idea of im- 
mersmg the crown in water to see how mu^ liquid it displaced as compared with 
true gold With real scientific mdependence and ardor, he sprang from the batli, 
and ran naked through the street to his home shouting “Eureka •" 

5 15 BC -19 AD Forensic chemist} y toxicology non-conibustibtlity of the heait 
as proof of death by poisoning The ancients falsely believed that non-combus i- 
bility of the heait was proof of poisoning This assumption was challenged by 
defense counsel in the ti lal of Plandina, wife of Piso, for the murder of Germani- 
cus The defense admitted that the heart of Geimanicus was non-combustible, but 
claimed this was due to heart disease Collateral evidence leads us to believe that 
Germanicus probably did die of natural causes 

6 c 1591 Forensic microscopy Hans and Zacharias Jansen invented the micro- 
scope ’f* But we may point out that the history of lenses runs back to the Egyp- 

■o First Kings, III, 16 . * * 

Florence, 10 Arch d’Anthrop Crun 417 (1896) The alleged seminal stain is put into 
solution , a drop is placed on a glass slide and allowed to nearly dry , a drop ot ® 

solution (potassium iodide 1 5 grams, lodme 2 5 grams, and water 30 c c ) is added, and Uie 
preparation is viewed at once under Ae microscope If semen is present haemm-like crystals 
forni, singly, in clusters and in rosettes and soon become unrecognizable The test is not 
absolutely specific as the positive reaction is produced by action of lodme on cholme, a natural 
base which occurs in many cells It is most valuable as a negative test Recently Poliak hM 
^nvassed sdl the useful methods of identification Pollakp Semen and Seminal Stains* A 
Review of Methods Used in Medico-Legal Investigations. Arch Path * 1943* xiocv, 140 
Heath, Archimedes, London (1920) 

Comments of the ancient writers on this case are interesting 

Suctomus, Twelve Caesars, Caligula, 1 “[Germanicus] died of a lingering disorder not 
without suspicion of being poisoned, for besides the livid spots which appeared all over his 
body, foam poured from his mouth, and also his heart was found uncharred amongst me 
bones its nature being such, as it is supposed, that when tainted by poison, it is indestructible 
by fire 

Tacitus, Annales,^ Book 2, Sec 73 “His body, before its commitment to the pile, was ck- 
hibited naked in the^rorum of Antioch, the place nxed upon for the sepulchral rites whethtr 
it bore tlie marks of poison remained undecided, for people were divided in their conclusions 
accordmg as th(.> pitied Germameus and presumed the guilt of Piso, or were prejudiced m 
his favor” 

Pliny, Natural Histor>, XI, 37, Sec 71 “It is denied that one can cremate those who 
ha\e died of a cardiac illness, and tliose who have taken poison There surely survives an 
oration of Vitellius in which he charges Gnaeus Piso with this crime on this ground that it 
h*id been Vtitncssed that tin. heart of Germanicus Caesar could not lit cremated because of 
poiaon Piso was deieiided as to the nature of the illness 

CIa> and Court, The History of the Microscope, London (1932) 
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tians, and tliat Leonard Digges, c 1550, had employed a telescope to view far-off 
objects ” 

7 1J^7 Foietisic photography Johann Heinrich Schulze (1687-^-1744), a physician 
of Halle, placed objects in a glass containing a mixture of white chalk and nitrate 
of silver and by exposing them to light produced transient photographic images, 
die first ever adiieved 

8 1800 Fotensic physics F W Herschel discovered mfra-red rays 

9 1804 Forensic physics J W Ritter discovered ultra-violet light which is now 
used for preliminary identification of stains, for showing up obliterated writing 
m forgery, etc 

10 1829 Sir Robert Peel introduced the Act m Parliament whidi established a police 
system for London 

11 1836 Forensic chemtstiy toxicology James Mar^ (1794-1846), English 
(diemist, described his famous “hlarsh test" for identifying minute traces of arsenic, 
the basis for later, more refined tests 

12 1858 Personal identification fingerpiints Sir William Herschel introduced finger- 
printing as the offiaal system of individual identification in India 

13 1860 Fotensic physics spectrographic analysis Kircboff and Bunsen noted that 
when temperature of a gas is laised sufficiently it radiates light or energy of diar- 
actenstic wave lengths dependent on the molecular structure of the gas tested and 
the method of exatation^** These Ime spectra enable identification of inorganic 
substances whidi can be vaporized The heat required for vaporization usually 
destroys organic substances 

14 1879 Personal identification The BertiUon Cabinet was founded in Pans The 
anthropological identification method of Alphonse Bertillon (1853-1914) \vas 

^■Digges, T, Pantometna (1571), p 5 of preface, says of his father, Leonard Digges 

“My fadier. by his continual paynfuU practices assisted with demonstrations mathe- 
inaticall, was able, and sundrie tunes hath, by proportionall glasses, duely situate m convenient 
angles, not onely discovered things farre off, read letters, numbred peeces of money with tlie 
very coyne and superscription thereof, cast by some of his freends of purpose uppon Downes 
in &e open iieldes, but also seven myles off declared what hath been doon at that instante in 
private places " 

^0 Stenger, The History of Photography, Easton, Pa (1939) First permanent photo- 
graph J Nicephore Niepce (1822) , Daguerrotype perfected Daguerre and Niepce (1839) 
For Forensic Photograpiv, see Scott, Photographic Evidence, Kansas City (1942) 

Nicholson’s Journal (18041, 214 See Ellis and Wells, The Qiemical Action of Ultra- 
violet Rays (Revised by Heyroth), N Y. (1941) , also, Radley and Grant, Fluorescence Anal- 
ysis in Ultra-violet Light (2d ed ) London (1935) , also, Rorimer, Ultra-violet Rays and 
Their Use in the Examination of Works of Art, N Y (1931) 

Wheatstone m 1835 was probably the first to observe that a brilliant light (ultra-violet 
light) IS emitted when mercury is vaporized m an electric arc Perkin, (1911) 6 Trans 
Soc 199 

Ts Edinburgh Philosophical Journal (Oct 1836) 

See *Wigmore, Circumstantial Evident in Poison Cases, Clmics, 1943, ii, 1507, 23 
B U L Rev (April 1943) — 

*Walker, Scientific Evidence m Poisomng Cases, Clmics, 1943 ii, 1520, 23 B U L Rev 
(April 1943) — 

*Thayer, Note on Poison m Roman Private Law, Qmics, 1943, ii, 1625, 23 B U L Rev 
(April 1943) — 

Mathieu Joseph Bonaventure Orfila (1787-1853), French toMCologist and cliemist, born 
in Spam, is regarded as the father of scientific toxicology He published his Traite dcs 
poisons, or Toxicologie generale, in 1813 „ 

^<*Mitdiell, The Scientific Detective and the Expert Witness, N Y (1931) For one 
of tlie best resumes of tlie scientific and legal history of fingerprmts, see Hankison, Evidence 
of Fmger-Prmts, di 54 in Underhill's Criminal Evidence (4th ed by Niblack), Indianapolis 
(1935) . . 

aoPogg Ann, (1860) 110 160, (1861) 113, 337 See Wilson Spectrographic Analjsn 
as an Aid m Identification Problems, (1934) 25 J Crim L and Criin 160 
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officially adopted in France in 1888 as a means o£ identifying criminals, but it was 
latei abandoned with advent of finger-printing 

15 1893 Scientific crime investigation Hans Gross, sometimes called “the fathei 
of scientific criminology,” brought out his classic treatise 

16 1895 Forensic physics Roentgen-iay Professor Wilhelm Koniad Rontgen of 
Wurzburg, Bavaria, discovered tliat when catliode rays encounter matter, they 
give off secondary rays which carry no charge but penetrate ordinary solids 

17 1898 Forensic anthropology Pearson's formula Kail Pearson, on June 16, 1898, 
in a paper read before the Royal Society, announced his formula for reconstructing 
the stature of a corpse or livmg person from such bones as the femur, humerus, 
radius and tibia ^ 

18 1900 Forensic immunology identification by human blood groups Landsteinei 
made the first observations regarding differences between bloods of normal human 
beings This ushered in the important blood grouping determinations, primarily 
useful as evidence of non-paternity 

19 1901 Forensic immunology and biocheimshy the precipitin test Uhlenhutli 
showed that due to protein specificity, an unknown blood can be identified as of 
human oi animal origin by utilizing pnnaples of immunology desciibed by Boidet 
in 1898 (The source of any minute amount of protein may be identified in the 
same way ) Uhlenhuth was the first worker to publish results of tests demonstrat- 
ing practi^ application of the precipitin reaction to medico-legal work Having 
injected labbits with human blood he used the antiserum so produced in tests 
agamst 19 different bloods and found that a positive precipitin reaction occurred 
only with human blood He also used the method to identify human blood on 
test objects such as a stick, sand, cotton trouseis, a hatchet, and seveial stained 
articles 

20 1912 Forensic physics Fire-arms identification Balthazard photogiaphed bullets 
and from the photographic enlargements identified the piecise weapons fiom 


I description of the Bertillon method, see Bertillon, Identification of the Living 

1 Peterson, Haines and Webster, Lee^l Medicine and Toxicology, (2d 

ed 1923) Phila 

^®"dbuch fur Untersuchungsrichter, als System der Kriminalistik (2 vols 
lo^oj, translated mto eight foreign languages, m English under the title. Criminal Investi- 
gation, a Practical Textbook for Magistrates, Police Officers and Lawyers (by John Adam 

by Norman Kendal, London, 1934) ^ 

fj ^ (1896) Rontgen’s three memours are translated m The Elcctri- 

cian Uan 24, 1896, and April 24, 1897) Roentgen-ray evidence, because of its direct visual 
SS?i4S )* admitted by the courts {Smith v Grant (1896), 29 Chicago Legal 

8* Prarson, On the Reconstruction of the Stature of Prehistoric Races, (1898) 192 Philo- 
sophical Trans of the Royal Society, Ser A, 169 His calculations were based in part upon 
the measurements of Rollet at Lyon in 1889 

L *Re^°(Apnl^l943^^*^®*^ -^pects of Anthropology, Clinics, 1943, ii, 1612, IS Rocky 

so i. f Bakt , Parasitenk u Infectionskrankh , 1900, xxvii, 357 

10 J 1 ^ Evidentiary Value of Blood Group Determinations, Clinics, 

1943, II, 1536, 17 So Cal L Rev (March 1943) — 

Magmrc, A Su^ey of Blood Group Decisions and Legislation in the American Law of 
Evidence, Clinics, 1943, ii. 1560, 17 So Cal L Rev (MarSi 1943) - 

och^h, Deteimination of Paternity by Blood Grouping Tests The European Ex- 

S? Cal L Rev (March 1943) - 

Uhle^uth Dcutsch m^ Wchnschr , 1901, xxvii For practical details of this test, 
^ Glister, J , Recent Advances in Forensic Medicine, Phila (1931), 99 
1 he precipitin test was first used in a murder trial in 1902 in France, to prove that stains 
on the prisoners clothes were human blood and not rabbit’s blood, as he claimed It was 
first used in an English court m 1910 in the murder trial of Marke Wilde Dr Willcox tesli- 
Gcd tliat old stnins on the blue serge coat of Uie prisoner gave a positive precipitin test for 
human blood 
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which they had been fired He did this by comparing the markings maft<» on 
bullets with those on other test bullets fired from the suspected weapons 

21 1912-1930 Identification of instruments by markings Luke S May carried on 
eictensive studies devoted to identification of knives, tools and mstniments by photo- 
microgpraphs of scratches and marks made in their use " 

22 1921 Lie detector Larson began work on deception tests He constructed ii 
portable "polygraph” for recording relative changes in pulse, blood pressure and 
respiration The so-called guilt reaction, due to anxiety, produces physiological 
changes in these values Larson also developed an improved technic of question- 
ing the suspect 

23 1923 Identification piesewing impnnts by motdage methods Hans Mullner of 
Graz reported his quick method of making casts of impressions left in soft 
materials 

24 1925 Ballistics comparison microscope The comparison microscope was devised 
by Gravelle of South Orange, N J, at the instance of Calvin Goddard and was 
put to use in the Chicago Scientific Crime Detection Laboratory established in 
192992 Xt enables convenient microscopic comparison of two objects, such as 
markings on the death bullet and those on a test bullet fired from the gun which the 
prosecution alleges to have been the weapon used 

25 1929 Analysts of dust tiaces Considerable credit should be given to Edmund 
Locard, able director of the Laboratory of Police Technique of Lyon, France, 
for his valuable and refined work on this subject Dust analysis had been faintly 
alluded to by old writers on legal medicme, and was actually applied by Hans Gross, 
but It was most stressed by Conan D(^le as a favorite method of his detective. 
Sherlock Holmes in such stories as "A Study in Scarlet,” "The Five Orange 
Pips,” and "The Sign of the Four ” Locard attributes his orig^inal interest in the 
subject to reading the e^qiloits of Sherlock Holmes 

26 1932 The Federal Bureau of Investigation (U S Department of Justice) estab- 
lished its Scientific Crime Detection Laboratory 

27 1932 Blood alcohol level as evidence of intovication Widmark in Sweden showed 
by experimental work that blood alcohol determinations are valuable indices of 
intoxication®® This work led to adoption m Sweden of compulsory blood tests 
in criminal cases and traffic accidents Traffic officers are equipped to take blood 
samples and these are sent to the State University of Lund for analysis 

88 Goddard, Arms Identification Its Story, (Nov 1935) 10 Police "13-13” 10 
80 May, Identification of Knives, Tools and Instruments a Positive Science, (1930) 1 Am 
T Police Saence 246 Metallographic analysis was approved in Magntison v State, 187 Wis 
122, 203 NW 749 (1925), one of the most remarkable cases of scientific crime detection to 
be found in the law reports 

®® Trovillo, A History of Lie Detection, (1939) 29 J Crim L and Crim 848 See, also 
Larson, Lying and Its Detection, Chicago (1932) , Inbau, Lie Detection and Criminal Inter- 
rogation, Balt (1942) 

For applied use m State Police work, see *Snyder. Criminal Interrogation with the Lii 
Detector (Eight Years’ Experience by the Michigan State Police), Aux I\t Med, 1943, 
xvm, 551, 15 Rocky Mt L Rev (April 1943) — _ „ 

®®Mffilner, 4 Knminalistische Monatshefte, (No 12) 1930 Transl 23 J Crim L o. 
Cnm (1932-3) 351 

92 Goddard, Crime Detection Laboratories m Europe, (1930) 1 Am J Police Science 13, 
at page 21 «... 

8® (1929) 4-5 Revue Internationale de Criminalistique, 176-249 Transl (1930) 1 Am 
J Police Saence 276, 401, 496 

®*See Widmark, Die dieoreti»clien Grundlagen und die praktische VcrwcndMrKeit ocr 
gcrichtlich-medizinischen Alkoholbestimmung, Berlin, Urban & Schwaraenberg, 193- 

For practical aspects see *Ladd and Gibson, Legal-Medical Aspects of BIom Tc'sts to 
Determmc Intoxication, Axx Int Med, 1943, xviii, 564, 29 Va L Re\ (April 1943) — 
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It IS possible by scientific means to determine from a shattered window 
pane whether it was broken from the outside or from within the house to 
analyze minute traces of soil found on the suspects’ shoes , to gam signal 
help from microscopic preparations of a single haii to draw valuable in- 
ferences from tire and skid marks , to reach a conclusion as to whether a 
gun-shot wound was mflicted by a weapon fired at a distance or by a gun held 
pressed against the victim’s body “® 

As the reader may have noticed, this species of Scientific Proof has 
certain special attributes 

(1) Convergence of attention on pioblems of tdeniificahon, 

(2) Applied use of the principles of the physical sciences, 

(3) Reference of problems involving medical science to independent consultants, 

(4) Chief connections with administration of criminal justice, main legal 
counterpart in the rules of evidence and the doctiines of criminal law which apply 
to investigation and trial of ciiminal charges 

Today the Scientific Crime Detection Laboratory of the F B I is 
carrying on specialized investigations for many of the State Police Forces “® 
In time each State Police Force should have its own laboratory, and pains 
must be taken to make this work a career for the highly trained man, per- 
haps on some avil service basis Many of the Saentific Crime Detection 
Laboi atones now scattered throughout this country have limited value 
because of a tendency to draw personnel from the ranks of police officers on 
a seniority prinaple 


IV Scientific Modes and Mechanisms of Proof 

Under this head, we may study particular means of acquiring scientific 
evidence We may study the ciitical limitations of sucli evidence producing 

®BMatwejeflF, Criminal Investigation of Broken Glass, (1931) 2 Am J of Police Sci- 
ence 148 Tryhorn, The Examination of Glass, 12 Police J (of England) No 3 (1939) , 
reprinted in (1939) 30 J Crim Law & Crira 404 

Johannsen, Manual of Petrographic Methods (1918) 

“’’Glaister, Hair Considered Medico-Legally, (1^7-8) 22 Trans Medico-Legal Soc 95, 
Kirk, Human Hair Studies 1 General Considerations of Hair Individualization and Its 
Forensic Importance, (1940) 31 J Crim Law & Crim 486 See, also. Smith and Glaister, 
Recent Advances in Forensic Medicine, Phila (1931) 

®® Harper, A Graphical Method for Rapidly Determining Minimum Veliicle Speeds From 
Skid Marks, (1939) 30 J Crim Law and Crim 96, Wiener, An Inaccura^ in the Deter- 
mination of Vehicle Speeds, (1940) 31 J Crim Law and Crun 249 _ 

®o Walker, Bullet Holes and Chemical Residues in Shooting Cases, (1940) 31 J Crmi 
Law and Crim 497 

For an interesting study m Forensic PhysicSj see Oldenburger, Human Trajectories, 
13 J Appl Phys 460 (July 1942) The author summarizes his results and paper as 
follows 

'Tt IS proved tliat a human being M falling from a ledge A through the air to the 
ground below will attain the greatest range if AI falls forward while standing upright It 
M was found on the ground at a position B beyond this range of fall, M furnished energy 
hunself to attain B An analysis of trajectories from A to the ground, due to an effort on 
the part of M, is given If the kinetic energy uhich M must produce to reach B is muw 
greater than that which 1/ can furnish after loss of balance, M made the trip from A io B 
by a premeditated jump Such analyses arc important for determining suicides” 

ioo*Hoo%er, The Scientific Crime Detection Laboratoiy, Clinics, 1913, ii, 1503, 20 U cm 
L Rev (April 1943) — 
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agencies as the roentgen-iay/“ the electio-cardiograph,“® the electroen- 
cephalograph/®* and the he detector 

We may study also tlie adequacy of existing modes of tiial, and of so- 
cial medianisms needed to bring saentihc evidence to the point of maximum 
legal utility I have alluded to the need of taking scientific issues from lay 
jurois Professor Edmund Morgan, Reporter of the American Law In- 
stitute “Committee on Evidence” charged with developing a new simplified 
Code of Evidence, has described certain immediate changes which proponents 
of Scientific Proof diould help translate into legislation Professor 
Roscoe Pound, known everywhere for his school of sociological juris- 
piudence, believes that analysis has outrun social synthesis He proposes 
a Mmistry of Justice as a means of effecting rapid and successful trans- 
fusions of scientific thought into the circulating blood stream of law ^°* 

In times past I have suggested the formation of a National Scientific 
Commission to serve as a master censor for the courts ^®^ Such a body, 
made up of qualified legal and scientific persons, could probe into the meiits 
of eadi species of scientific proof and lay down appropriate criteria, safe- 
guards and cross-checks needed to make the evidence trustworthy The 
several states could pass statutes providing that scientific evidence whidi 
conforms to requirements of the National Scientific Commission is to be 
admitted as prima facie evidence m any legal proceeding in which it is rele- 
vant Such a body could develop also a comprehensive system for certify- 
ing the proficiency of expert witnesses 

In respect to every species of expert testimony, theie is a need for criteria, 
defining what is possible, what is impossible, and what is acceptable practice, 
but their development has been restricted chiefly to problems of identification 
It IS not uncommon to see “experts” making blood group determinations by 
such impossible methods as micioscopic inspection of dried blood smears 
It IS not a rare tiling to see general practitioners postulating injury as the 
probable cause of some disease, when current medical science would not 
accept the evidence relied upon as satisfactory 

Indeed, there is a real danger in tlie fetching term “Saentific Proof,” for 
it may lead us to overconcentrate on the high piobati\e value of tins species 
of evidence, while glossing over seiious dangers which lurk in its use 


101 •Donaldson, Medical Facts that Can or Cannot be Proved by X-Ray, Historical 
Review and Present Possibilities, Akx Int Med, 1943, xviii, 535, 41 Mich L Rev (April 
1943) — 

*Risenian, Principles of Electrocardiography, 15 Rocky Mt L Rev (April 194;y — 
*Sinith and Riseman, Applied Use of the Electrocardiograph in Legal Proceedings, 
15 RoAy Mt L Rev (April 1943) — 

103 paper, supra, and see *Lennox, Amnesia Real and Feigned, f n 50 supra 

*Snyder, Criminal Interrogation With the Lie Detector, Ann Ivt Med , 1943 in 

551, — Ro^ Mt L Rev — „ lojv 

los •l^Iorgan, Suggested Remedy for Obstructions to Expert Testimony , Clmics, *!WJ, 

11 , lfi27, 20 U Chi L Rev (April 1943) — , « tr , i r 

ioo*Pound, A Ministry of Justice As a Means of Making Progress in Mcdicmc \\aii- 
ablc for Courts and Legislatures, Clinics, 1943, ii, 1644, 20 U Chi L R« (April 1943) 

Smith. H W, Cooperation Between Liw and SciLiice in Scientific Proof (June 1941) 
19 Tex L Rev 414 
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or actual execution of tests xsexc wc f -^.-es are scientific, but 

forensic chemistry and blood group of mistake if 

errors in procedure are more li e y Handwnting falls a 

the witness does not have n«shnm has brought this field from 

htUe lower down the scale; Albert S Osborn has brou^ 

art to science, but th^ is sbU a ^ in pr<^t"‘ 

X tvith other trus^ortby^cab^eA^^^^^ 

Medicine is a blending of science a , experience and 

in diagnosis than in prognosis, where facts must be aideQ oy expc 

good opimon safeguards and cross-checks, and its 

Eadi species of evidence calls for sategim contiibution 

own particular criteria of proof, hich the proposed 

of science in a welter of opimon of proficiency 

expert needs special evidence is to be 

should be reqmred before he is ow preservation of 

founded upon test materials, provisio ctudies to settle doubts that 

this material for independent corrobora ^ mechan- 

aright anse m the mind of coart or ad^sa^ ^ ^entific 

is.^ may accoont for the mllmgness of to enter a 

evidence is imisputed. the PahS* parhcalar expert 

verdict opposed to the Saentific Proof P ,iidce feels that 

does not look too scientific to the court, perhap , , Qjjjpijcated pro- 

there is no satisfactory cross-examination possi to overthrow 

cedure It is well known that most lawyers are not ^ £p„da- 

this speaes of evidence, and the danger is enhanced y . « routine of 

mental error may be merged beyond discovery in the possible, 

a textbook procedure If the test material were saved, as usually p ^ 

«8 In Arms v Kaleastiikoff, 10 Cal (2d) 428, 74 P (2d) defenctot 

scientific evidence based on blood group determinations was unrontradictw^ 

3 nSt be ttie father of plaintiffs child The trial court refused to mstrurtaj^jj 

SfSdant and on the strength of lay testimo^ *V" bv tol c!liK Supreme 

D to be the father of her child This jud^ent was affirmed by tne 

^“in like manner, m Rev v True, 127 LT 561 (11^). the Court of CnnnmdAwjJ^w 

S'SSL'^riSl='S7cS«'SSd“*fhJ^ “ 


the presumption of legitj^cy oi “ -‘-butted, and toe liy testimony of access overcome u, 
presumptions kn ‘s°inUfic''ividence‘o?TOnl?atcrm^^ Tlw^uncontradicted scientific proof ts 

entitled to control the issues raised 
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the tual court could appoint an impartial expert to repeat the procedure or 
study If results were consistent, and the scientific evidence were conclusive 
of the issue, many trial courts would refuse to permit the jury to override 
such findings 

One result of our present adversary system of trial is that science may be 
born anew in every lawsuit where two experts disagree That a saentific 
prinaple or finding can be true m A’s case and untrue in B’s case is squarely 
opposed to the concept of the universality of scientific truth 

In our more progressive states, if the case turns on a scientific question, 
and expert X gives uncontradicted testimony that the facts are ABC, the trial 
judge will instruct the jury that thqr must return a verdict findmg the facts to 
be ABC If, however, expert Y disagrees with eiqiert X, the lay jurors 
are to say which is the preferable view, or to discard both in favor of lay 
testimony These are the mechanisms of procedure and trial 

What would P (a member of the public) think if he experienced the 
following treatment in a modem hospital? 

P goes into hospital suffering pain Dr X says (testifies) that the pain is due 
to heart trouble No one disputes him and the case is treated as one of heart disease 

Assume, instead, that Dr Y examines F and says (testifies) that P is suffering 
from gall-bladder trouble The hospital superintendent, desiring to resolve the conflict, 
calls in a layman from the street to say whether Dr X or Dr Y is to be believed, 
and on that basis disposes of P’s case 

P would be properly shocked at such a procedure, for he would naturally expect 
that Dr Z, an even greater consultant (eiqiert referee), would be called into con- 
sultation to determme the true facts 

The reader will note that I press always for the conviction that laymen 
cannot successfully tiy scientific issues The layman is apt to import dis- 
torted notions of scientific matters into the judging process, and the warping 
effect IS as pernicious whether he gives excessive weight to the evidence (aug- 
mentation) or too little (displacement) Three cardinal aspects of evi- 

^00 There would seem to be two solutions to this jury trial dilemma 

(1) To cover litigation where a scientific finding should control the outcome of the 
case, and the undisput^ scientific evidence pomts one way, I would suggest a constitutional 
amenchnent empowering the trial judge to instruct the jury to return its verdict m accordance 
with the saentific proof The reader will understand that now it is constitutionally impos- 
sible for judges to direct verdicts of guilty in cnminal prosecutions This is m contrast with 
the situation m civil litigation where the judge may instruct a verdict if all the credible sub- 
stantial evidence points one way 

(2) In states where the court has power to appomt an impartial expert, supplementary 
legislation might be warranted providmg that the saentific findings established in the firet 
trial shall be binding m subsequent litigation arising out of the same general transaction If 
an impartial referee system be introduced for trial of saenbfic issues, one might well argue 
that a finding on full mvesbgation should be given effect agamst the whole world 

Under our strongly entrenched adversary system, with stress placed on the vaging dili- 
gence of litigants and counsel, the first solution propo^ would be the more acceptable 

1 think It IS safe to say that this is not yet the majority rule , 

A Augmentation “Plowden (1519^1584), one of the heroes of jurispnrfcncc, or tlic 
growth of the sixteenth century, was a deserter from one of those prof^ions whicli arc built 
on physical saence, he flourish^ toward the latter part of the reign of Elizabeth From the 
icport of a cause relative to a mme, he took occasion to unfold to tlie eyes of his, brethren ot 
the long robe the wonders of mineralogy a terra incognita, as strange to them as \menci 
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dence are relevanqr, piobative value and persuasive value For a peifectly 
competent, expert trier of fact, probative value and persuasive value should be 
the same The layman naturally cannot grade scientific evidence according 
to its true probative value, and in consequence he is more convinced by the 
persuasive or psychological appeal of evidence ““ 

Assuming, as we must, that laymen may continue to try saentific issues 
for a long while to come, is it possible to make criteria of Scientific Proof uni- 
versally available in the “valuing” process, even where these have not been 
put in evidence <* 

Facts not offered in evidence from the witness stand cannot be considered 
unless they be proper subjects for judicial notice, and so notoriously known 
that the court may dispense with the formality of their proof The doctiine 
of judicial notice may enable appeal courts to tap new and authoritative 
criteria of Scientific Proof pronounced by leading spokesmen of medicine and 
the sciences This would give to such courts a needed measuring rod to 
determine whether the expert testimony put forward at the trial was suf- 
ficient to support the verdict, thus enabhng a more delicate valuation tlian 
that afforded by the crude “conflict of testimony” test The duef difficulty 
here would lie in the judge's consulting the wrong bootblack,“® but if we aie 


had been to their immediate progenitors The theory of mmeralogy,* said he, is to the Iwt 
degree a simple one In sulphur and mercury, the Adam and Eve of the mineral cation, the 
whole tribe of metals behold their common parents Are they m good health^ The two per- 
fect metals, gold and silver, are the fruits of iheir embrace Do they labour under ^any in- 
firmity? The effects of it are seen m the imperfect metals, their imperfect progeny Ben- 
tham, Rationale of Judicial Evidence (1827) Vol 1, p 7 And see f n 112 post 

B Displacement No more strikmg case could be mentioned than Mathews v People, o9 
Colo 421, 3 P (2d) 409 (1931) Accused was convicted and sentenced to life imprisonment 
for having murdered his wife The vital proof was scientific testimony of a ballistics exwrt 
that bullets recovered from the body of decedent were fired from a pistol which defendant 
admittedly had in his possession contmuously D was a respectable citizen and offered an 
alibi On the trial the ballistics expert was allowed to pass the bullets among the jurors who 
were permitted to look through a hand lens at grooves on the deato bullets in determining 
identi^ of the pattern with grooves on test bullets fired through the barrel of the rerovered 
pistol (Proper procedure would have been to use a comparison microscope or to make im- 
prints of the etched grooves by rolling the bullets to be compared over plastic material accord- 
ing to the technique of Moritz ) After the jurors by this dangerously unscientific gross m- 
spection satisfied themselves that the same gun fired bofii bullets and found accused 
members of the appeal court undertook to determine the saentific issue for themselves The 
learned members of that tribunal inspected toe bullets sent up with the record, admittedly 
used a different lens from that employed by toe jurors, and hdd toat no such grooves were 
present as would warrant the conviction On this ground they reversed the judgment 
Burke, J said "All these bullets are before us &ch of the justices has examined 
under a powerful glass (though not the identical one used at toe trial) and has been wholly 
unable to see anything resembling what the witness says he saw and which he assumed to 
exhibit to the jurors This court is as capable of passing upon suto evidence as the 

jurors who heard it Here the sole evidence of guilt is the assertion that certain 

alleged markings appear upon these bullets We examine them and find nothing of the kind 
Hence the judgment must necessarily be reversed The thread is entirely too slender to 
support a sentence of life imprisonment The evidence is not only weak and uncertain, it is 
no evidence” , „ , „ , r r 

' See Smith, Components oi Proof in Legal Proceedings, (Feb 1942) 31 Yak L j 

337 . . . u 

113 This problem lias arisen m malpractice actions filed b> patients against their pnjvi- 
nnns for alleged mismanagement of fracture cases Some courts have held toat failure to 
eniplo> the roentgen-raj in iractiire case** negligtiict, and that it is so commonly rccognucti 
as such that the court will take judicial notice oi the fact even though plaintiff offers no ex- 
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to continue our present system of trial, this would seem to be a lesser evil 
than cutting the judge off from any usable erudition in his difficult task of 
appraising expeit testimony The higher the authority for these scientific 
criteria, the less the risk and tlie more easily is the doctrine of judicial notice 
invoked, and these facts, again, argue for some new official commission. 
Ministry of Justice, or point of reference 

Jwisprudential Use of the Scientific Rationale In marshalling tliose 
ultimate facts which should orientate legal doctrine, model legislation or 
social policy, science may proffer methods of research, or on occasion the 
very criteria, for action A case in point is the legislation authorizing com- 
pulsory sexual sterilization Indiana passed the first statute on March 9, 
1907, and up to this moment 30 states in all have enacted sudi laws The 
primary intention of sudi legislation was eugenic to prevent earners of in- 
heritable defects from transmitting them, and thus to protect society from 
new members pre-destined to insanity, feeble-mmdedness or other disabling 
defect By vasectomy in case of males, and by tymg off tlie fallopian tube 
m case of females, specified classes of persons previously committed to state 
institutions would be rendered safe to reenter society No one can doubt 
that sexual sterilization may prove to be a beneficent factor in race eugenics, 
but It IS equally clear that legislative enthusiasm has outrun scientific criti- 
cism This appears from several considerations 

(1) The classifications do not always correspond to diseases recognized as trans- 
missible by heredity Some statutes set up such categories as "moral degeneracy," a 
sociological symptom, not a diagnosable medical disease, and not a condition known 
to be transmitted by inheritance 

(2) The legislation is not bottomed on medical knowledge regarding "in- 
heritable disease,” or scientific regard for the feasibility of spotting recessive carriers 
of the defect 

(3) The legislation touches such a small percentage of the described classes, 
and often at so late a date, that the eugenic goals of the legislation cannot be achieved 
(For instance, only 6 per cent of epileptics are institutionalized ) 

Dr Abraham Myerson shows most convincingly that legislation which 
rests upon scientific premises can and must be tested by scientific principles 
Dr John Rode has expounded the scientific principles which must be taken 

pert testunon> to prove that the omission m the particular case was a departure from average 
m^ical standards m the community Whitson v H tilts, 55 ND 797, 215 NW 480 (1927) 

This shows tlie possible dangers of applying the doctrme of judicial notice to situations 
which depend on variable circumstances The English courts ha\e wisely refused to applj 
judicial notice to diagnostic use of the X-ray In Sabapathi v Huntley, 1 \V W R 817 
(1938), on appeal from the Supreme (Tourt of Ceylon the Judicial Committee of the Pnw 
Council hdd that whether medi^ standards require X-ray examination in a suspected frac- 
ture case calls for expert testimony since the question depends on varied circumstances suw 
as condibon of the patient, character of the injuries and accessibiliU^ of apparatus ( \ccord 
Boyce et ux v Brown, 51 Anz 416, 77 P (2d) 455 (1938) ) . . 

114^01- detailed analyses of the American legislation, and otiier valuable tabulations, see 
Landman, Human Sterilization, N Y (1932), Appendices, p 287 

*** *iIyerson, Certam kledical and Legal Pl^es of Eugeme Sterilization, Anv Int 
XfED, 1943, xviii, 580, 53 Yale L J (April 1943) — 
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into account m airivmg at an enlightened social polity toward dissemination 
of birth control advice 

Private Law Doctrine and Medical Practice It is a delusion to speak 
of “Medical Jurisprudence” in referring to the legal problems which arise 
from the practice of mediane First, it is customary to reserve the term 
“Jurisprudence” to connote philosophic ends of law and the mam analytical 
approaches to law as a science In the second place, law is a roof which 
shelters us all, and those doctrmes which touch the doctor belong to large 
fields of law As a lule, they do not express a umque series of principles 
applicable only to medical men Liability in damages to a patient allegedly 
injured by malpractice is governed by the law of Torts , whether or not 
such conduct was so extreme as to be also a crime is tested by prmciples of 
Criminal Law Rights of compensation of the physician are determined by 
the law of Contracts, including doctnnes of Quasi-Contract The posi- 

tion of the expert witness is determined by the law of Evidence What may 
seem to the doctor to be a separate and distinct body of principles is really 
an integral part of a systematized field of law It is surprising how many 
of the major fields of law contain doctrines which touch upon the doctoi’s 
daily life Medico-legal grounds of annulment or divorce may be pertinent 
to the proper relief of a patient**®, tlie law of Wills must deteimine the 
validity and effect of the last will and testament signed by a patient in ex- 
tremis and witnessed by the physician *®® The Statute of Limitations may 


110 +Rock, Medical and Biologic Aspects of ContracCTtion Scientific Contra-indications 
to Legal Restriction of Contraceptive Advice, Clinics, 1943, ii, 1598 

Smith, H W, Legal Responsibility for Medici Malpractice, (1941) Jr Am Med 
Assoc, 1941, (March 8, May 10, May 31, June 14, June 21, July S) ♦Scott, Tort Li^ility of 
Hospitals, Ann Int Med, 1943, xviii, 630, 17 Tenn L Rev (April 1943) — , ♦Smith, Leral 
Liabdity for Non-Therapeutic Surgery, Ann Surg, 1943, — , — , 14 Rocky Mt L Rev 233 
See, also, re law of damages ♦ Ludlam, Plaintiff's Duty to Mmunize Defendant s Liability 
by Swgery, 17 Tenn L Rev (April 1943) — 

As to legal aspects of agreements not to compete, see *Dodd, Contracts Not to Practice 
Medicine, Ann Int Med, 1943, xviii, 618, 23 B U L Rev (April 1943) — . ^ , 

118 Qi»si-contract Benefit Voluntarily Conferred Due to Miste^e of Material Fact 
Surgical Services Rendered Gratuitously Under Mistaken Belief That Patient Needed 
Charity 

X, a man of advanced years, did not appear to be an opulent citizen. He was admitted 
to the out-patient department of a New York City hospital with little or no questioning as 
to his financial worth He was there diagnosed as suffering from prostatic obstruction and 
treated as a charity patient for six months His condition then required admission as an in- 
patient for a perineal prostatectomy It was assumed that since he was an out-patient he was 
unable to pay for the operation and he promised to pay only hospital charges for his room 
and board Staff surgeons Y and Z performed the operation gratuitously, assuming that a 
was a charity case, and X received the operation thmking it would be free One month later 
X died and it was discovered that he was worth over four hundred thousand dollars There- 
upon, y and Z filed claims against the estate for surgical fees (It is a well settled rule pi 
law that if one makes a gift he is ordinarily debarred from charging compensation for the 
benefit conferred ) Held Y and Z could recover the reasonable value of their services under 
doctrines of "quasi-contract” They performed the operation gratuitously on the assumphon 
tliat X was “necessitous" whereas m fact, through a mutual mistake, X was not qualified to 
receive treatment “gratis” as a charity patient ^fatter of Agnew (Surrogate Ct N Y ). 
132 N Y Misc 466 (1928) 

*1® *McCuTdy, Insanity as a Ground for Annulment or Divorce in English and Amtrican 
Law, Am Jr Psychiat, 1943, ixc. — -, 29 Va L Rev (April 1943) — , 

'2® Some interesting English decisions are discussed in Kitchin, Legal Problems in Aftcii- 
cal Practice, London (1936), Sec 7, The Patient Alakcs His Will 
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forevei bar an action brought by or against a physician, i£ the suit be filed 
too long a time aftei tlie cause of action acciued Tax laws touch tlie doctoi 
with the same inexorable impact and authoiity as other classes of society 

It would be too much to ask any doctor to explore the full content, focal 
and peripheral, of these large fields of law To guide him, it would seem 
desirable that this pertinent law be served up to the medical student and 
doctor on a functional basis, making the daily routine of the physiaan 
primary, and pointing out the secondary legal consequences which may 
attadi to given conduct Such materials could be presented in conjunction 
with successive subjects of the medical school curriculum, somewhat as 
shown in the accompanying table 

How may law students be trained to cope with scientific testimony? 
It IS a vain and unnecessary goal to impart a medical or scientific education 
to the aspiring young trial lawyer There are, however, fundamental ideas 
underlying every species of Scientific Proof and tliese can be conveyed in an 
interesting and successful manner, m terms of proper approaches to direct 
and cross-examination To know the vital premises, and the points where 
errors are most apt to creep in, to know how to go about weaving the net of 
proof or exposing its weak strands, to know who are the experts to whom he 
may resort and what type of aid he may gain from them, these are facts 
which the graduate of the American law school does not possess Further- 
more, as I think most members of tiie bar will agree, this training is not 
easily acquired in the course of tnal practice Such materials could be pre- 
sented as part of a law school course dedicated to "Trial Practice and Prob- 
lems of Proof-Making,” a fit companion subject for the modern course in 
Evidence Proof-making should be regarded as the functional counterpart 
of the law of Evidence It should deal with all types of proof in an applied 
fashion, but with constant regard to controlling principles of substantive 
law, Procedural Law, the law of Trial Practice, and of Evidence Such 
materials might also be brought in by way of illustrating such subjects as 
Toils, Insurance Law, Damages and Evidence 

Public Law Pi oblems ui Medical Practice The problem of medical care 
comes into swift contact with public law and constitutional law doctrine 

Most people are familiar with the scientific conquest of syphilis how 
Schaudinn discovered m 1905 that it is caused by a spirodiaete, the Tre- 
ponema pallidum, how Ehrhch in 1910 contributed to the arsenal of cliemo- 
therapy his highly potent remedy salvarsan (arsphenamine) , how in 1913 
Nogudii demonstrated the constant presence of the treponema in brains of 
paretics, and how the Wassermann and other blood tests have much simplified 
diagnosis and enabled early therapy, control and cure Considering what 
we now know about this destructive malady, is it not a reproach to social 
conscience that syphilis is still a rampant disease in these United States? 

isi *Gns\vold, The Doctor’s Federal Tais-es, Assr 1st Med , 1W3, wui, 647 , 32 Calif L 
Rev (April 1943) — 

1-I3 «Po\vell, Compulsory Vaccination and Sterilization, Constitutional .\bpi.cts, Ann 
INT Med, 1943, xvui, 637, 21 N C L Rev (April 1943) — 
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Scheme tor Fresentihc Legal Problems of Medical Practice in Conjunction 
WITH Specific Subjects of the Medical Curriculum 


1 Anatomy 

1) Legal use to establish identity 

a) Criminal law to identify body of 

murdered person m establishing 
“corpus ddicti” 

b) Cml law to identify persons en- 

titled to property or insurance 

2) As subject of cross-examination m 

trying to discredit expert witness 

2 Physiology 

1) Legal aspects of “deception tests” and 
other physiological procedures 

3 Bacteriology 

1) Legal aspects of blood group deter- 
minations and forensic immunology 

4 Pharmacology 

1) Narcotic laws chief requirements and 

criminal liability for mfraction 

2) Malpractice civil responsibility for 

negligent use of drugs 

5 Pathology 

1) Rights in dead bodies legal responsi- 

bility for wrongful autopsy 

2) Right to dispose of one’s body by 

contract or will 

3) Liabilities of clinical pathologists who 

supervise production of biological 
materials 

4) Coroner’s office and Medical Exam- 

iner system as devices for investi- 
gating cause of "sudden death " 

6 Physical Diagnosis 

1) Malpractice legal responsibility for 

negligent diagnosis 

2) Compromise settlements and releases 

mistaken (non-negligent) diagnosis 
as basis for setting such settlements 
aside 


8 Medicine 

1) Malpractice problems in tlie practice 

of mternal mediane 

2) Legal aspects of “false imprison- 

ment ” 

3) Legal aspects of “libel and slander” 

4) Busmess problems m medical prac- 

tice 

a) Rights of compensation of the 

physician 

b) Sale of a busmess practice 

c) Legal aspects of various types of 

busmess organizations 

d) Antitrust laws 

e) Tax problems 

5) Mam doctrmes of Workmen’s Com- 

pensation insurance, of Life, 
Health, and Acadent insurance, of 
the law of Damages, and of the 
law of Evidence, which tlie doctor 
as expert witness should know 

9 Roentgen-ray, ElecUo-cardiograph, 
Elect! o-encephalograph, Lie Detector, 
etc 

1) Malpractice special problems arising 

from dangerous properties of roent- 
gen-ray and radium 

2) Evidentiary uses in legal proceedings 

10 Preventive Medicine, Public Health, Pub- 
lic Law and Social Problems 

1) Mam constitutional law principles in 

relation to "Food, Health and 
Drink " 

2) Law relating to public health authori- 

ties and practice of preventive niedi- 
cme 

3) Legal aspects of medical care, legal 

problems involved m “Medical Eco- 
nomics " 

4) Premarital examinations 

5) Medico-lcgal grounds of annulment 

and divorce 


7 Surgery and Anesthesiology Malprac- 
tice^ 

1) Legal aspects of preoperative proce- 

dures 

2) Legal aspects of operative procedures 

3) Legal aspects of postoperative proce- 

dures 

4) Special problems in treating fractures 


11 Medical Specialties 

1) Special legal problems, as for exam- 
ple 

a) Obstetrics (birth control advice 

and practice, therapeutic and 
non-therapeutic abortion, volun- 
tiry and compulsory steriliza- 
tion) 

b) Forensic psychiatry 


Laws providing for compulsory physical examination once a year of 
the mam systems of evcr> man, woman and child will not shock the populace 
so much as this continued inefficient} The Supreme Court which upheld 
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compulsory vaccination^-® and compulsory eugenical sterilization^®* could 
be expected to uphold sudi legislation as an mtelligent exerase of state 
pohce power necessary to protect that most valuable community asset, the 
public health Diagnostic centers might be erected at suitable places 
throughout the land, under proper legislation, to enable the general prac- 
titioner to gam those advantages m identifying obscure diseases which are 
now confined to hospitals or clinics because of the cost considerations 

Sudi advances will not mjure the position of the doctor, but will increase 
the volume of medical care, raise the level of saentific mediane by closing the 
gap between general practice and dimcal practice,^®* and bring substantial 
benefits to each citizai, partially at pubhc expense No one disputes the 
desirabihty of extending horizons of medical practice, and medical men are 
not so reactionary toward new ridc-dianng ideas as some laymen might 
suppose These mnovations must come in a sound and orderly course, but 
all can see the current of the times and none cam hold it back Workmen’s 
Compensation Laws, once regarded as a breath-taking social innovation, are 
now under heavy attack because the allowances foi incapacity are too low ®®'‘ 
The whole problem of economic secunty, so far as the wage earner goes, 
may prove to be inextricably bound up with adequate health insurance®®^ 
Inaeasing the breadth and range of medical care does not reqmre “soaal- 
ized” medicine or undesirable disturbances of the control or pattern of medi- 
cal practice ®®® 

^Jacobson v Commonwealth of Massachusetts, 197 U S 11, 25 Sup Ct 358 (1905) 

Back V Bell. 274 U S 200, 47 Sup Ct 584 (1929) 

13S Many communities and doctors are confronted witli this problem Dr Warren F 
Draper comments on how many young physicians become discourag^ by lack of a satisfactory 
solution and leave private practice for the public health service to regam contact with the full 
play of scientific methods Draper, Report of the President (Oct 1942), 17 Harv Medical 
Alumm Bull 4 The general practitioner cannot afford many of the new instrumentalities for 
diagnosis and treatment, and frequently this arcumstance will force him to surrender fhe pa- 
tient to better equipped hospitals 

Wilson and Levy, Workmen’s Compensation (1941), Volume II, The Need for Re- 
form 

11^ Recognition of this fact is one conclusion of the recently completed study of Sir Wil- 
liam Beveridge on social insurance and allied services, a 300 page report published by H M 
Stationery Ofi5ce on Dec 1, 1942 This study, undertaken at die request of ArUiur Green- 
wood, dien Mmister Without Portfolio in charge of post-war reconstruction, is concerned 
largely wi& means for attaining freedom from want It bids fair to establish new patterns 
of thought m England regardmg needs for more adequate health and workmen’s compen- 
sation insurance For American edition of this report see Beveridge, Social Insurance and 
Allied Services, N Y 1943, Macmillan Compai^ 

13S Every mdividual has a legitunate interest m the betterment of medical services, but 
all plans should take mto accomit certain ideals and convictions widely held to be of funda- 
mental importance, tliese being 

(1) There should be no restraint on the opportunity of the medical practitioner to ad- 
\aiice according to his merit and special ability 

(2) There should be no sur^ regimentation of medical practice as will runoie indiMdiial 
incentive, cause all methods to become stereotyped or interfere with full expression oi 
experimentation 

(3) Control of medical practice and safeguarding of standards should be reposed in the 
medical profession and not be made a subject of bureaucratic admmistration 

(4) Tlie economic position of the doctor should be protected in respect to the -cr\icc« 
wlm.li he performs In the final and full) expanded program of medical can. certain to 
emerge, society should underwrite adequate m^inl seixice without liiMng the more un- 
fortunate patient compelled to rely upon chant) 
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’**’1 lie to thiok upon ^^eStim ofitart skeptoso^ 

who probe the sciences j»rir<» available to prove an issue, and all 

all have a respect for the ^ ^ researches to perform the practica 

must leave the cloistered and their habitual reahsm, 

tasks of hfe By virtue of thar start Wi^^ ^ 

they are fit to be lUummators of soci g science, can 

These three together, the ^ the staking iron of sa^ 

reduce the discortot noise ^^th shop nmy yet become a modern 
meets the OTvd of the J themself compamon toilers on 

assembly plant, and all to _ y ^ 

more mtacate pattern calle ™ewinye medicme, 

(S) The actenuoii of 

weU be Mtlre i^puSce at At Aw stage of social 

the routine examination of the ^we v contag^s disease At non- 

hospitahzing and treati^ ^ 1 !, ft to inSy H»»l choice ifffeAer ® Save curative treat- 

of Aese. Medical Jurisprudence, by J A as published in London, m tnree 

J S M Fonblanque, Barrister at La , * „„„t-tion when giving evidence 


surgeon «n^ot be held for her carelessness m having me 

T*^ht mention, too, Ambrose P«e, Ae ^»*er ^eparmg *’°Hc 

1575 his work on monsters, simulated dis^ev an became an eminent tbc 

firfrc tmssed b\ Consress. under which the roa 


crobhng acts passed b> Congress, unaer ^mcn me ros^ vtaj^ President o* 

““"r Tr^" c"chbS.SS'SLT4^ ■» 

■*" ‘SiShlSSSl. Th. Lik of S.r Edward Marshall Hall (1929) 



CLINICAL APPROACH TO ALLEGED 
TRAUMATIC DISEASE 


By Leopold Brahdy, M D , and Samuel^Kahn, M D , 

New York, N Y 

Every part of the body is daily subject to all kinds of minor traumata, 
of which the individual is usually only vaguely conscious When, following 
any such trauma, undue symptoms appear, the patient promptly recalls the 
recent injury and tends to attribute to it the condition from which he 
suffers If the accident was an unusually dramatic one, a patient will be 
even more convinced that his condition resulted therefrom, even though 
It occurred long before the symptoms became manifest 

In ehating the history m such a case, it is important to remember that the 
patient’s opmion as to the relationship between an injury and a subsequently 
developing disease is often sinceie Many women give a history of having 
struck the breast only a day or two before they became aware of the pres- 
ence of a breast tumor With no conscious or subconscious motives to 
influence them, they are convinced that that trauma is the cause of then 
condition To the examining physician, whose knowledge is based on the 
biology of tumor growth, it is obvious that the tumor mass must have been 
of palpable size for weeks before the contusion and that it must have existed, 
tliough smaller, for many months The physician should assume that his 
patient’s opinion and history are smcere unless there is unquestionable evi- 
dence of consaous malingering By such an attitude the physician may be 
able to induce the patient to recall lutherto untold facts, which may furnish 
a sounder basis for an opinion on causal relationship and which may e\en 
change the patient’s own conviction 

The patient’s conviction rests on the principle of post hoc proptei hoc 
All of us are hens to this ancient fallacy In guarding against it, the 
physician may easily fall into another error, i e , refusal to accept a cause 
and effect relationship, because he cannot visualize the steps in pathogenesis 
whereby the results of the injury become manifest as the disease He may 
become so exacting in his demand for scientific standards of evidence that 
he often completely ignoies clinical experience And yet, the question of 
causal relationship behveen trauma and disease is largely a clinical problem 
It is part of the clinical study of the etiology of disease 

In this, as in any other medical problem, the physician eagerlj seeks the 
help of the pathologist, the laboratorj uorker and the statistical anal>st, 
but he must depend primarily on accurate and detailed clinical obser\'ation 
Records of court verdicts in other similar cases should not influence his 
opinion The conclusions of a lay jury and of a learned judge can ha^e 

* Received for publicabon February 8, 1943 
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little value in the determination of the etiology of disease The physic 
must rely solely on medical data and on prevalent medical authority 
litigation IS involved, he must completely ignore the effect his opinion m 
have on the patient, the lawyers and the tribunal Whether a plaintiff, 
defendant, or a Court seeks lus advice, conclusions reached by the physici 
must be based solely on the facts and must be identical m content and 
emphasis 

When a physician who does not specialize in traumatic medicine 
surgery is called upon to treat an injured person, he is interested only 
the immediate medical problem, and pays no attention to a possible medic 
legal sequel How the accident occurred, and where, and why, and wli 
parts were injured aside from those requiring treatment are questions of hti 
importance to him But long afterwards, when a lawyer is consulted, m 
suit for damages or compensation, the details concerning the accident and tl 
injury may become paramount Especially is this true if tlie patient lab 
has a disease which may or may not have resulted from the injury sustaiiiei 

With relatively few exceptions, there is no one exclusive cause of diseas 
Several factors, in varying combinations, act as synergists, and piodu( 
the conditions undei which a disease develops Of these factois, one ma 
be a constant, like the bacteria m infectious diseases But this constai 
factor alone will not necessarily produce its disease The tissues of tl 
body must permit the invading bacteria to grow and multiply If the bod 
is too resistant, the bacteria will die, and the disease will not develop I 
however, there is insufficient body resistance or if the bacteria light on son 
devitalized tissue, they will there find a favorable site for growth, and dii 
ease will appear This inconstant, secondary factor of resistance is, then 
fore, as important as the specific bacteria 

Malnutrition is often a non-specific, secondary factor whose effect 
are better known than those of trauma A review of the role of malnutr: 
tion may suggest the proper approach to the study of trauma 

Malnutrition is the direct cause of certain diseases — scurvy, neuriti! 
rickets It is a secondary factor in producing other conditions, for es 
ample, pulmonary tuberculosis, although many cases of tuberculosis dc 
velop without it and although most undernourished people do not dcvclo] 
tuberculosis Malnutrition, therefore, is not a constant factor in the eti 
ology of tuberculosis but is a recognized one in some cases The nialnutri 
tion may, on the other hand, be the result of the disease, rather than oik 
of its causes Malnutrition may also co-exist with tuberculosis witlioii 
aifecting it or resulting from it No generalization on causal relationshij 
should be applied in the case of an individual who is tuberculous, each cas( 
must be studied separately 

Like trauma, malnutrition is a primary or secondary cause of many con 
ditions, but there arc some in winch it plays no part Hodgkin's discasi 
OLLurs III the hungrj as well as m those who are well nourislicd. Tliougl 
little IS known of the cause of Hodgkin's disease, in any specific case nr 
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physician would hesitate to assert that malnutrition did not cause or acti- 
vate or accelerate it 

Again, like trauma, malnutrition is of varying degrees and of various 
types Deficiency of one vitamin may be the cause of a specific disease 
which could not be caused by a general reduction m diet The disease 
must be accurately diagnosed, as well as the type of makiutrition afflicting 
the patient, befoie any conclusion as to the causal relationship betiveen them 
can be reached 

As a factor in tlie causation of disease, tiauma should be studied m the 
same way as malnutrition The literature on the relationship of trauma 
and disease has increased in the last decades, but much still remains obscure 
Certain diseases in which trauma was believed to play a part are now known 
to be entirely uni elated to it Other conditions, it is now known, may be 
caused by trauma a skin burn can produce a duodenal ulcer, a back in- 
jury, witii negative roentgen-ra>s six days after the accident, may be the 
cause of a compression of the body of a vertebra found six months later 

The role of trauma, like that of malnutrition, is analogous to that of 
any other inconstant, nonspecific factor m the causation of disease An 
injury may be the direct cause of a disease, as in the case of septicemia 
resulting from a puncture wound, it may precipitate the symptoms in a 
previously asymptomatic condition, such as tabes or general paresis, it 
may accelerate an existing disease, for example, pulmonary tuberculosis, 
it may only temporarily aggravate a chronic process, such as diabetes mel- 
litus, it may result in serious, acute damage because of the presence of an 
underlying chronic condition, as the production of gangrene by moderate 
trauma in the presence of obliteratmg thromboangiitis, it may direct the 
attention of the patient and physician to a preexistmg disease which was 
unaffected by the trauma, as when examination of the breast, following a 
mild contusion, reveals the presence of a neoplasm Finally, the possibil- 
ity of a disease causing an accident, instead of a trauma infiuencing a 
disease must be considered, for example, a spontaneous pneumothorax, due 
to the rupture of an emphysematous bleb, can cause the operator of a car to 
lose control of it, with resulting serious injury to himself 

According to their relationship to trauma, diseases may be divided into 
three classes 

1 Those which are practically always the result of injurj When a 
patient sustains a contusion, a laceration or a fracture, the physician can 
express an opinion on causal relationship without undue deliberation, since 
such conditions belong to the group which are almost always traumatic 
in origin Since the relationship of these diseases to trauma is clear, they 
will not be considered further in this discussion 

2 Those which are never the result of trauma In some diseases, such 
as measles, this is obvious In others, as for example, colloid goiter, the 
problem is more complicated The clinical evidence of the role of trauma 
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must be evaluated, statistical analyses of series of cases, experimental 
laboratory reports, and the pathology of the disease must all be given due 
weight If It IS decided that trauma never pl^s any part m the development 
of a disease, then it belongs to this second group Obviously, in any specific 
case of such a disease, the question of causal relation to trauma must be 
answered m the negative 

3 There remains a group of diseases which usually develop spontane- 
ously, but m which trauma may be a causative factor, such as myocardial 
infarction, duodenal ulcer, and abscess of the kidney In this group of dis- 
eases the question of causal relationship must be considered separately in 
each individual case 

We shall indicate the facts which may have a bearing on the relation- 
ship of an injury to a subsequently appearing disease, and outline the prin- 
ciples upon which the reasoning is based The facts to be considered are the 
following 

1 The diagnosis of the disease 

2 The physical and mental condition of the patient prioi to the injitiy 

3 The injury, its tjrpe, its site, and its severity 

4 The immediate objective and subjective effects of the injury 

5 The mtercalaiy period— also called the latent period or the time 
interval 

6 The bridging symptoms 

7 The biology of the disease 

Accurate Diagnosis Before an opinion on causal relationship can be 
leached, it is essential to diagnose the condition from which the injured 
patient is suffering Diseases due to trauma must be differentiated from 
those with somewhat similar symptoms which are unaffected by trauma 
When a paresis of the injured arm was found in an elderly man who some 
time before had sustained a simple Colles’ fiacture, it was necessary to de- 
termine whether the paresis was the residual of an old hemiplegia or a 
hysterical manifestation If it was a hysterical manifestation, the inj’ury 
may ha\e been its cause When symptoms suggestive of Parkinson’s syn- 
drome are found after an injury to the head, it must be borne in mind 
that true paralysis agitans is not traumatic in origin, but that a severe in- 
jury of the basal ganglia may produce signs and symptoms similar to 
those of true paralysis agitans Accurate diagnosis is obviously funda- 
mental in deciding on causal lelationship in such a case 

Frequentl>, reexamination of the patient at intervals may reveal data 
helpful in establishing a diagnosis, and, equally important, m determining 
the stage of development of the disease and its post-traumatic course If, 
following a fracture of the ribs, tuberculosis of the lung is found, and the 
lesion runs an ullfa^orable course thereafter, the question of traumatic 
activation of a quiescent condition must be carefully considered, but if the 
lesion progresses toward healing, it may be concluded that the fracture 
caU'>cd neither aggracation nor acti\ation of the preC Mating tuberculosis 
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The Condition of the Patient Prior to the Injury Because periodic 
routine medical examinations are infrequently made, a precise knowledge 
of an individual’s pretraumatic status is usually lacking The increasing 
trend toward preemployment and periodic exanunations may make available, 
in the future, many important data concerning the status of individuals 
prior to their injuries Records of previous medical examinations will 
throw light on many obscure cases, but they can also be misused When 
men are examined superficially because of lack of time required for care- 
ful study, it is improper to use such examination records to prove the ab- 
sence of some obscure ailment, whose discovery depends upon meticulous 
investigation 

When data concerning the patient’s condition before the injury are not 
available, an attempt must be made to estimate that condition on the basis 
of the clinical history, the findings immediately after the mjury, and the 
patient’s past activities Where litigation is pending, too mu^ reliance 
should not be placed on an uncorroborated history, since some patients may 
conceal a premastmg condition in the hope of benefiting their claims A 
man who did satisfactory work, which required much strength and exertion, 
was clearly not suffering from cardiac insufficiency Should symptoms of 
decompensation develop soon after a severe chest injury, a causal relation- 
ship between the two is probable A claim that epileptiform seizures re- 
sulted from an injury must obviously be considered fraudulent, if the co- 
workers of the patient had seen him in similar attacks before the injury 
If a lung cavity is found by roentgenogram oi clinical examination im- 
mediately following an accident, it is evident that pulmonary tuberculosis 
preexisted 

There are many difficulties m estimating the pretraumatic condition of 
an injured person As the statements of the patient and his friends cannot 
be wholly relied on, the conclusions reached concemmg the prior status of 
the patient can only rarely be definite 

The Injury — Its Type, Site and Seventy Having determined, as far 
as possible, the status of the patient before the accident, the physician 
should consider how the injury occurred — ^the physics of the injury — ex- 
actly what happened Experience and patience are required to induce a 
person to describe the exact site of the injury, and to obtain the data neces- 
sary for a deteimination of the severity of a blow If the injury was 
caused by a falling object, an effort should be made to discover its size and 
weight and the distance through which it fell If the injury resulted from 
a strain, the size and weight of the object lifted, as well as the position of 
the patient, may furnish a clue to the severity of the strain The necessit> 
for determining the seventy of an injury need not be stressed The late 
effects of a severe blow or strain are as different from those of a light one 
as are the immediate effects 

Traumata are of several kinds direct (blows or falls), indirect (strain^ 
oi twists), and ps^choemotional In certain diseases, for example, duodenal 
ulcer, a direct blow' many be a determining etiological factor, w'liereas an 
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indirect trauma is not In others, the converse is true The eifects of 
psychoemotional traumata are often far reaching, even though associated 
with little physical injury Toxic thyroidism is the most dramatic example 
of organic disease resulting from psychic trauma 

A disease which is caused by an injury usually will manifest itself at 
the site of the injury It is essential, theiefore, to discover just where the 
force of a blow was exerted, or wheie its foice may have been projected 
The greater the distance of the disease from the site of the injury, the 
less IS the likelihood of any causal relationship A blow in the lumbar 
region may result in tuberculosis of the kidney, a blow to the head may 
precipitate the symptoms of general paiesis, but a blow on the thigh can 
have no direct effect on either condition 

There are exceptions to this general principle that a pathologic process 
resulting from an injury manifests itself at the site of the injury When a 
thrombus is liberated because of a trauma, the embolic effects of the throm- 
bus will appear far from the site of the trauma When the skull or chest 
IS injured, the effect of the injury may be projected to a point opposite the 
site of injury — ^the point of contrecoup 

The Immediate Effects of the Injury In considering whether a disease 
has been caused, precipitated or accelerated by a trauma, the signs and symp- 
toms which appeared immediately after the trauma should be carefully scru- 
tinized, and the extent of the immediately resulting disability determined 
The patient should be permitted to narrate the circumstances of the accident 
and its immediate consequences befoie specific questions are asked In his 
digiessive and often ii relevant rambling, he may describe important events 
which might have been omitted in the course of the examiner’s formal in- 
quiry Allowances must be made for the tendency on the part of the in- 
jured person to exaggerate his symptom and to overemphasize his physical 
defects, especially when litigation is pending Some individuals exaggerate 
and dramatize their symptoms in every illness The patient with a claim 
for damages should not be expected to recite his histoiy and enumerate his 
symptoms more accurately than does a patient who suffers from a non- 
traumatic condition The physician must sift the history and subjective 
symptoms, rejecting what appears to be false, accepting what seems reason- 
able and discounting tactfully and patiently what is exaggerated 

In getting a history fiom a patient about the immediate effects of an 
injury, it is well to avoid leading questions “Weie you unconscious after 
)ou fclP” will elicit the answ'cr “Yes,” if there is intentional exaggeration 
How’ever, *\\hat did you do after you fell^” may elicit fiom the same 
person the answer “I felt to see if my head w’as bleeding” or “I shouted for 
help.” The la'st two answ'ers indicate that there was no unconsciousness, 
a fact which iiia> ha\e an important bearing on the question of causal 
relationship 

\Vhcnc\er it is possible to discover them ph>siLaI signs aic more re- 
liable criteria of the immediate effects of an mjur> than arc the patient’s 
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history and complaints A hematoma, or a disturbance in reflexes, or an 
abnormality of a joint is more significant than is a complaint of weakness 
or of pain in the extremity 

Whenever there are witnesses to an accident, laivyers or investigators 
inquire minutely into the events preceding the accident and into the accident 
itself This evidence is important, of course, for legal, and even for some 
medical purposes Too often, however, investigators neglect to obtain a 
description of the patient’s actions and appearance immediately after the 
injury Such information is of great medical value If this information 
were more carefully sought and submitted to the physician, medical opinion 
on causal lelationship would be more easily reached and more accurate and 
valuable These immediately post-traumatic signs and symptoms constitute 
the best gauge by which to determine the seventy of the injury The extent 
of disabihty foUowmg an acadent is an indicator of the intensity of the 
resulting pain and of the presence of dysfunction of one or more of the 
vital organs A claim that a strain resulted in an attack of angina pectons 
may be considered, if the patient suffered such immediate severe pain that 
he was disabled If he continued at his work, the claim is not plausible 
Traumatic epilepsy can be caused by brain injury severe enough to have 
produced unconsciousness If the injured person was neither unconscious 
nor disabled aftei the acadent, it can be concluded that the injury probably 
bears no lelationship to a later appealing epileptic attack 

The Intel calaty Penod Tlie time interval (latent period, inteicalary 
period) between the occurrence of a trauma and the appearance of symptoms 
and signs of the resultant disease is analogous to the incubation penod of 
infectious diseases In infectious diseases a certain time elapses between 
the invasion of tlie body by the infecting organism and the clinical mani- 
festation of die disease This time, witlun known limits, is specific for 
each infectious disease During this time the organisms grow and spread 
and finally produce dieir disease Similarly, in traumatic disease, a time 
interval is necessary for the development of the pathologic process initiated 
by the trauma This interval, like die incubation period in infectious dis- 
eases, varies with the disease which the trauma has produced The upper 
and lower limits of this developmental period aie not definitely established 
in many pathologic conditions, and consequently, wide leeway must be 
allowed in specific cases 

In some conditions the time inteival is always short, as in angina pectoris 
following a strain In others, it is long, as in traumatic epilepsj In 
still others the intei mediate period may vary from a few hours to a few 
months or longer, as in septicemia Since this disease is an extension ot 
a local infection, it can occur long after the appearance of the local traumatic 
infection, and even long after the local condition has been apparently healed 

When an abscess is found an hour after an injurj, or when a renal 
calculus is found after a few da>s, there can be no causal relationship 
between the injur}* and these conditions The time interval is too short 
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Both the abscess and the kidney stone require a longer time to develop A 
preexisting kidney stone, however, may be dislodged by a trauma, which 
precipitates the symptoms of renal colic If that occurs, the symptoms of 
the colic must appear almost immediately after the trauma Should they 
appear after the lapse of a few days, they caniiot be attributed to the trauma , 
the time interval is too long 

In many conditions, such as tuberculosis of the kidney, traumatic 
epilepsy, ureteral stricture, the trauma initiates a pathological process which 
IS relatively asymptomatic, and which produces symptoms of the usually non- 
traumatic disease only after a long intercalary period 

Bridging Symptoms The injury, its immediate effects, and the time 
interval having been considered, attention must be given to the symptoms 
which manifest themselves in the interval between the time of the injury 
and the first appearance of the resultant disease It is important to know 
the time of appearance of each symptom and of its recession, but it is fie- 
quently difficult to fix the patient’s attention on this temporal sequence An 
injured person often remembers the date of the first appearance of those 
symptoms which persist, but he is usually inaccurate about those symptoms 
which came and went 

After the acute symptoms directly due to the trauma have subsided, and 
before the patient is ill with the ensuing disease, intermediate symptoms may 
appear They are known as bridging symptoms These symptoms serve 
as signposts to the physician that some condition is developing, the nature 
of which has not yet become clinically manifest The presence or absence 
of these interval symptoms often is the determining factor in the final de- 
cision on the probable relationship of injury and disease It must, of course, 
be definitely estabhshed that none of the slowly emerging signs and symp- 
toms was present prior to the injury In some diseases, for example pul- 
monary tuberculosis, the diagnosis of tuberculosis may not have been made 
until many months after the injury occurred, but careful questioning of the 
patient may show that mild symptoms were present during this long interval 
or, possibly, even before the accident In some diseases, if there is a con- 
tinuity of symptoms and signs from the time of the injury to the clinical ap- 
pearance of the disease, there may be causal relationship between the two, in 
other diseases, the reverse is true For example, syphilis may appear at 
the site of an earlier fracture of a bone Causal relationship is plausible, 
if the condition was not physiologically cured for a long time following the 
fractuie, as evidenced by persistent circulatory disturbance at its site, with 
icsultant swelling and pain, which became moie intense until syphilitic bone 
changes appeared In tuberculosis of bone, on the contrary, if caused by 
an inj'ury, there is usually a free interval after the signs of injury have dis- 
appeared and before the s>mptoni» of the bone tuberculosis arc manifest 

The Biology of the Disease The pathologic process which is the basis of 
the ihsease precedes its first signs and semptoms On the basis of these 
first clinical mantfedtations, the ph><>iaan must e'>tiniatc the date at which 
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this pathologic process was initiated In order to conclude that the inter- 
calary period IS consistent with causal relationship between trauma and dis- 
ease, or that It IS too long or too short to be consistent with causal relation- 
ship, the physician must know the early stages of the biology of the disease 

An opinion on whether the trauma accelerated or precipitated the disease 
requires a picture of the course of the disease in the traumatized patient, 
both before and aftei the trauma occurred In order to judge whether there 
is a change due to trauma, the physician must know the usual non-traumatic 
mode of onset of the disease, its usual course, the ordinary variations from 
this course, tlie aver^ frequency of recurrences and exacerbations, and 
the end results when that disease is umnfluenced by secondary factors sudi 
as trauma Only with this knowledge can he judge the possible effect of 
trauma If, after injury, tuberculosis of the lungs is stationary, or if it 
progresses slowly toward healing, it is reasonable to conclude that the 
trauma had no aggravating effect on the disease The appearance of minor 
symptoms aftei trauma or slight incr^e in symptoms is ignored (from our 
standpoint) because tuberculosis normally shows minor variations in symp- 
toms even under the best conditions It is, therefore, not reasonable to 
ascribe sucli clianges to a secondary factor — ^trauma If a previously 
asymptomatic pulmonary tuberculosis spreads rapidly after an injury, how- 
ever, there is ground foi considering the question of the trauma accelerating 
the previously quiescent pathological process The fact that a disease 
process becomes worse following a trauma is not in itself suffiaent evidence 
that the trauma accelerated the disease Cancer of the stomach will grow 
and metastasize without any intercurrent injury, just as it will following 
injuiy 

Rarely are all the medical data complete, and, even then, there are uncei- 
tain factors which enter into the detemunation of the causal relationship 
between tiauma and disease In view of the diversity of well considered 
opinion in some diseases, in view of tlie dif&culty of obtaining even from 
honest patients a prease history of their condition before and after trauma, 
in view of the fact that some patients may exaggerate or lie in older to sup- 
port tlieir claims for damages, no one should express an opinion on the re- 
lationship between a trauma and an ensumg disease witliout careful stud} of 
the specific case A moie extensive literature of carefully studied clinical 
and patliological material will be a potent aid to physicians, perhaps en- 
abling them one day to speak categorically on causal relationship At 
present, the evidence and knowledge obtainable usually permit a physician to 
conclude only that a trauma probably did or probably did not produce, pie- 
cipitate oi accelerate a disease Nevertheless, a physician should not hesitate 
to state his conclusion after study of all tlie factors we have discussed It 
IS not necessary to equivocate, even though our knowledge of the scLondary 
factors m the etiology of disease, such as trauma, does not jet constitute an 
exact science 



PROBLEMS OF PROOF IN CLAIMS FOR 
RECOVERY FOR DERMATITIS* 

By Louis Schwartz, f Bethesda, Maryland 


Workmen’s compensation laws are designed for the purpose of reim- 
bursmg the worker for loss of earnings and cost of medical care resulting 
from occupational injuries or occupational diseases This immediately brings 
up the question of a definition of an occupational disease 

Many definitions have been given and, as is the case with most definitions, 
objections can be made to all of them Among those suggested are the 
following 


1 An occupational disease is one which occurs as a result of essposure 
to a recognized specific occupational hazard It must have the accepted 
physical signs and symptoms of the specific disease caused by exposure to 
the specific occupational hazard 

This definition leaves no room for inclusion of newly discovered occu- 
pational diseases, nor for old ones with unusual or newly discoveied sjnnp- 
toms and physical signs 

2 Occupational diseases are abnormal bodily or mental states directly 
resulting from exposure to harmful substances or conditions directly re- 
lated to work (McCord) 

This IS a broader definition, but still leaves open the question of “haim- 
ful substances or conditions ” 

3 Occupational diseases are the outcome of long exposure to noxious 
influences during work occurring with particular frequency among woikers 
m a specific industry 


This definition would leave out occupational diseases caused by short 
exposures to noxious influences, such as dermatitis ^ caused by primaiy iiri- 
tants, cyanosis ® which may be caused by short exposure to aniline,^ or 
caisson disease ^ which may be caused by rapid decompression Such dis- 
eases would ha\e to be classed as occupational accidents, because of their 
sudden onsets Compensation should be given for disease caused by the 
occnpationni en\ ironment rather than for diseases coming within the terms 
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i Denintitis — inflammation oi the skin 
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of the above definitions For instance, if it can be proved that a worker 
contracted ^hoid fever® from drinkmg polluted water at his place of em- 
ployment and nowhere else he should be entitled to compensation, regardless 
of the fact that typhoid fever is not classed as an occupational disease, and 
legardless of whether his employer was or was not at fault in supplyine 
such water 

State compensation laws'*® are not uniform but can be grouped into 
three classes 

1 The schedule method in which only certain specially named diseases 
aie compensated, with a description of the process in which the disease must 
occur in order to be compensable (Del , Mich , Minn , N J , N Y , N C , 
Ohio , Pa , R I , Wash , Ky , Mass , Neb , W Va ) 

2 The general or blanket coverage method in which any and all occupa- 
tional diseases are compensated, without defining the term occupational dis- 
ease (Calif Mo , N D , Wis ) 

3 The general coverage method, with a statutory definition of the teim 
“occupational disease ” (Conn , 111 , Ind ) 

Although occupational dermatitis is mentioned specifically in only a few 
of the State compensation laws, nevertheless it can be included in most of the 
above classes and even in the compensation laws of those States in which 
only occupational acadents are compensated This is so because the hear- 
ings before compensation boards are mformal, the laws are broadly inter- 
preted, and the worker always gets the benefit of the doubt Moreover, 
compensation commissions are not only referees, but investigators Since 
dermatological investigation is necessary to diagnose and determine the 
cause of dermatological conditions, all compensation commissions should 
have available at least one impartial dermatologist ® who is specially versed 
in occupational skin diseases The duty of such a dermatologist would be to 
inform die commission in regard to the following (1) Do the working 
conditions present an actual occupational dermatitis hazard^ (2) Has the 
worker an occupational dermatitis^ (3) What is the actual cause of it? 
(4) Was It contracted at the place against uhich the claim is made? (5) 
Is or was the employee disabled by it? (6) Give an estimate of the time of 
disability (7) Express an opinion as to measures to be employed to prevent 
the recurrence of the condition (New occupation, protective apparatus or 
clothes if worker returns to same occupation ) 

All dermatoses which affect workers are not necessarily of occupational 
origin, theiefore, a worker claiming compensation for an allegedly occupa- 
tional dermatitis must prove its occupational origin Here we must dif- 
ferentiate betw'een a dermatitis directly caused by the worker’s occupation 

5 Typhoid fc\er — a speafic bacterial disease frcquentl> acquired trom dnuhing waUr 
tliat has been contaminate with excreta from a person harboring the cau»ati\c organism 
Dermatologist — a ph>sician spcaalizing in diseases ot the skin 
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and one which is caused not by the occupation but by the occupational en- 
vironment For instance, if a worker is exposed to a skin irritant in the 
course of his work and as a result contracts a dermatitis on the exposed 
parts, that dermatitis is directly occupational, but if the worker contracts 
a dermatitis of his buttocks, because he is sensitive to the paint or wood of 
the toilet seat ® which he uses at his place of work the dermatitis is caused 
by his occupational environment and not by his occupation 

It is desirable to learn whether an occupational dermatitis is caused by 
a substance which will cause dermatitis on any one under similar working 
conditions, or whether it is caused by a substance which will affect only cer- 
tain workers who are sensitized to it In the first case, the substance is 
designated a primary sktn vrntant, in the second, a sensitiser A primary 
cutaneous irritant is an agent which will cause dermatitis by direct action on 
the normal skin at the site of contact if it is permitted to act in sufficient 
intensity or quantity for a sufficient length of time A cutaneous sensiiiser 
IS an agent which does not necessarily cause demonstrable cutaneous changes 
on first contact but may effect such changes m the skin that, after five to 
seven days or more, further contact on the same or other parts of the body 
will cause dermatitis ^ 

The physician not versed in occupational processes and occupational 
skin hazards does not usually go to any great lengths in examming the occu- 
pational hazard or history of the patient before making a diagnosis of occu- 
pational dermatitis This is especially so in states where the compensation 
laws do not require adequate diagnostic criteria and are so worded that if a 
physician undertakes to treat a worker and makes a diagnosis of occupational 
dermatitis his fee is guaranteed by the compensation commission or the in- 
surance carrier But if he makes a diagnosis of non-occupational dermatitis, 
he must look to the patient for his fee This encourages diagnoses of occu- 
pational dermatitis 

There is no one factor on which a diagnosis of occupational dermatitis 
can be made All of the following factors must be considered and properly 
evaluated 

1 History This must show that such a dermatitis was not present be- 
fore the patient entered on his piesent occupation It must show that the 
dermatitis developed during a period of occupational exposure or after a 
lapse of a leasonable incubation peiiod following the cessation of exposure 
This period should not be under a week If the physician knows that other 
workers similarly employed are similarly affected, then the diagnosis of 
occupational dermatitis is more likely to be correct than if his patient is the 
only one of a group who is affected 

If the patient has preiioiisly had similar attacks when working with the 
>anie chemicals, the chances that he has an occupational dermatitis arc in- 
creased If the history shows that dermatitis occurs whenever the worker 
IS at work, impro\cs or disappears when he is awaj from work for a few 
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days, and recurs soon after he returns to work, then theie is established a 
definite cause and effect relationship between the occupation and the der- 
matitis 

2 Site of the Eruption The site of the eruption is important, because 
occupational dermatitis begins on the parts most eiqiosed to the irritant the 
fingers, hands, and forearms if the substance is handled, the face and neck 
where the industrial operation gives rise to dust, vapors, and fumes, and the 
covered parts of the body when the irritant penetrates the clothing Espe- 
cially is this so if woik clothes and underclothes are not changed daily and 
if shower baths are not taken befoie leaving the work place Portions of 
the body subject to friction are often sites of occupational dermatitis ; the 
wrist, the belt line, the ankle at the shoe top, the nedc at the collar line — ^all 
are sites where irritants may be rubbed into the skin Sometimes an irritant 
not strong enough to cause dermatitis on the fingers, may be earned by the 
liands to the tender skin under the eyes and cause dermatitis there Some- 
times an occupational dermatitis may become generalized Especially does 
this occur m workers who have a high degree of sensitivity and who aie 
entirely exposed to irritant penetrating dusts, fumes, or vapors, or who 
work for long periods without changing work clothes 

3 Appeal ance of Lesions This is not characteristic except in a few 
classes of occupational irritants Paronychia and onycholysis ® are com- 
mon occupational lesions among fruit and vegetable canners, dish washers, 
soda fountain attendants, scrub-w'omen, and housewives Acne-like les- 
ions,® folliculitis,^® and boils on the arms and legs are cliaractenstic occupa- 
tional lesions among workers exposed to cutting oils, crude petroleum, heavy 
coal tar distillates, and certain viscous and w'ax-hke chlorinated hydrocar- 
bons Hydroscopic chemicals, such as sugar, salt, and lime and the volatile 
solvents, will in time cause the skin to become defatted and fissured 

4 Diffeiential Diagnosis The common non-occupational diseases of the 
skin, such as seborrheic dermatitis,^ pityriasis rosea, erythema multi- 
foime,^ neurodermatitis,^* fungus infections and their allergic manifesta- 

Faron>chia— infecbon, usually with a pus produauR organism, around the edge of *1 
nail 

B Onycholysis — ^partial separation of a mill from its nail bed 

9 Acne— an mflammatoiy disease of the sebaceous (oil) glands of the skm. especiall> 
common on tlie face, back, and chest and characterized by black heads, and "pimples ” 

10 Folliculitis— inflammation of the structure around a hair root 

11 Seborrheic dermatitis — a skin disease, subacute or chronic, affecting usuallj tlie scalp, 
area around tlie nose, and middle of the diest and back, and characterized by greasy scales 

IB Pityriasis rosea — a self limited skin disease affecting tlie skin of tlie trunk especially, 
and tlie ei^tremitics to a less extent, characterized by oval, reddish, scaly “spots" tint \aTy 
from H to ^ inch m diameter 

13 Erythema multiforme — a skin disease with a number of causes and cliaractcrued b> 
various types of lesions varying from reddish to purple “spots” to blisters and occurring 
especially on the extremities 

1^ Neurodermatitis — a chronic skm disease of unknown ongin cliaracterized bj itdnng 
redness, ind tliickcnmg uith exaggeration of the normal furrows of tlic skm 

IS Fungus mfections — a skin infection with a pathogenic tungus, a well known example 
being “athlete’!, foot” 
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tions,^® and contact dermatitis caused by irritants encountered outside of 
the work shop, must be differentiated from occupational dermatitis It is 
true that the presence of these diseases does not exclude the presence of an 
occupational dermatitis In fact, an occupational dermatitis may moie easily 
occur on a skin which is already damaged by another skin disease 

The fungus infections and tlieir allergic manifestations, the so-called 
phytids, cause the most controversies before compensation boaids The 
defendants often contend that the slcin disease for which the worker claims 
compensation is not occupational, but is of fungus origin Especially is 
this the defense when the worker is found to have a definite fungus infection 
of the feet, groin, or other parts of the body not exposed to the occupational 
irritant In these cases the defendant claims that the skin lesions on the 
exposed parts are also fungus infections or the result of allergic manifesta- 
tions to the fungus infections (dermatophytids) The various tests with 
tricophytm“ are of little value in making a differential diagnosis because 
they are nearly always positive as most persons have had these infections 
They are of value only in the rare cases in which the tests are negative be- 
cause then they tend to show that the claimant has had no fungus infection 
But even if it is shown that the claimant has an active fungus infection or 
phyfad, this does not rule out the possibility that he may also have an occu- 
pational dermatitis In fact, it is held by some authorities that an allergy to 
fungus infections predisposes to allergic occupational dermatitis I cannot 
subscribe to this theory Although I agree that a skin damaged by tlie 
lesions of a fungus infection is more easily irritated by an external irritant 
than the normal skin, and may even grant that sudi a damaged skin may be 
moie easily entered and sensitized by a sensitizing substance, I cannot con- 
ceive that sensitivity to a specific substance predisposes to sensitivity to an 
entirely diffeient substance If this were so, our accepted theories of specific 
sensitivities and specific immunities on which rests much of oiii therapy 
would have to be entirely revised Those of us who are allergic to some 
substance, and many of us are, would all tend to become allergic to many 
substances, and those of us immunized to one disease, such as typhoid oi 
smallpox, would tend to become immune to all diseases The facts are 
exactly the opposite Most of us do not take on new allergies, but tend to 
lose tlie ones we have Children affected with the so-called atopic eczemas 
tend to lose them as they grow older Grown ups sensitive to ragweed do 
not as a rule become sensitive to other plants Those immunized against 

Allergic iiianifcstations of fungus infLCtions (dcrmatophytid) — ^a dermatitis usually 
occurring on tlie hands, and especially the palms, cliaractcrized by dccpscatcd blisters, red- 
ness, and occasionally itching It is an allergic manifestation of a lotus of fungus in- 
fection at another site, i e the feet, groin, etc 

3-7 Contact dermatitis — a dermatitis resulting from an irritant substance coming in con- 
tact \eitli the skin 

38Tricoph>tin— in extract of a certain pathogenic fungus or fungi used for doing skin 
tests tile results of which arc useful in determining whether the indwidual is or lias been 
mieeted With certain lungi 

39 Atopic ecacmas — derniititis ch iracterized b> redness, ind tin> blisters, and usuiiiy 
itehing It Is eaased by i substance acting from within the body, sudi as a certain too<i 
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smallpox must also be immumzed separately against typhoid, yellow fever, 
typhus fever, plague, or whatever other disease they are to be protected 
against 

It IS also difficult to differentiate occupational from non-occupational con- 
tact dermatitis The lesions and sites are similar and only a careful elicita- 
tion and consideration of all the facts can lead to a correct understanding 
of the cause In these cases and m differentiating fungus infections, the 
patch test is of great value 

The patdi test is based on the theory that if a dermatitis is caused by 
hypersensitivity to a certain substance, such substance when applied to an 
area of unaffected skin of the susceptible individual and left on for a period 
of time will cause an inflammation at the spot where it touches tlie skin In 
doing patch tests, it is important to know what concentrations of certain 
chemicals can come in contact with the normal skin for a stated penod of 
time without causing an inflammation or reaction It is also important that 
no primary irritants, such as strong aads or alkahs, be used in the patch 
test, as they will bum any skin The portion of the body on which a patch 
test IS to be performed is also of importance because it has been found that 
the different portions may vary in sensitivity to certain chemicals For in- 
stance, the tough homy ^in on the hand is less susceptible to irritants than 
the more tender skin on the inner surface of the forearm For this leason, 
patch tests performed on umnflamed skin adjacent to the emption are more 
likely to give reactions of diagnostic significance than when performed on 
more distant areas 

If the worker is handling known irritants and his fellow workers are also 
affected, the cause is obvious and the patch test is unnecessary, but if he is 
the only one of the group who is affected, then he should be tested with the 
materials with which he comes in contact m the course of his occupation If 
he IS patcli tested with only one substance, a control patch should be also used 
If tlie subject is tested with more than one substance any negative reaction 
from one of these substances serves as a control^ It is also desirable to 
use as a control one of the workers who has no dermatitis 

In patching witli solids, best results are obtained by moistening them, 
preferably with perspiration obtained from the armpit of the patient Some- 
times It may be necessary, in order to obtain a reaction from a patch test, 
to use perspirations of differing hydrogen ion concentrations The results 
of patch tests must be correlated with the worker’s particular occupation, the 
history of tlie dermatitis, and the site and morphology of tlie lesion, in order 
to arn\e at a correct etiologic diagnosis 

Patch tests are only a link in the diain of evidence on which a diagnosis 
of industrial dermatitis is made A positive reaction shows onl> that the 
portion of the skin on whicli the patch was applied was at that time sensitne 

2® Control — a test which is identical in all respects to an CNperimcntal test c\ccpt lor the 
omission of die substance whidi is being tested, or using Uic identical test on anodier person 
who IS then die "control" 
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to the particular substance In order to state that this substance was the 
cause of the occupational dermatitis^ we must be sure that the patient was 
exposed to the substance m the course of his work and presuppose that the 
patient^s skin was also sensitive at the time of industrial exposure 

When negative results are obtamed from patch tests with the materials 
met with in the course of the patient’s occupation, we must not conclude too 
hastily that the dermatitis is not of industrial origin, for one or more of 
the following reasons 

1 The skin area over which the patch was placed may not be hypei- 
sensitive, whereas the area covered by the eruption may be hypersensitive 

2 If the eruption has disappeared the patient may no longer be sensitive 
when the patch test is performed but may have been sensitive at the time he 
had the eruption and when he was industrially exposed 

3 A negative reaction may be due to the fact that the patch test never 
accurately reproduces actual working conditions, such as friction, maceration, 
heat, cold, and sunlight, which may be additional factors adding to the ir- 
ritating effect of the substance to which the patient is exposed 

4 It may be that the concentration and amount of the chemicals applied 
as a patch test may not be as great as they actually were during industrial 
exposure 

5 Finally, the actual industrial initant may not have been discovered and 

applied as a patdi test « 

When negative reactions are obtained from patch tests with substances 
encountered in the work room and the dermatitis which the worker has re- 
sembles a contact dermatitis, an effort must be made to perform patch tests 
with materials met with m the patient’s home, which may be the cause of 
dermatitis Certain plants, or perhaps paints, or even new furniture aie 
examples of such mateiials Tests of this kind will in some cases show that 
the patient is sensitive to materials met with outside of industry, and is not 
sensitive to the materials with which he comes in contact in his place of 
employment 

The technic of performing patch tests is important When testing for 
hypersensitivity to primary irritants, such dilutions must be used in the tests 
as arc known not to irritate the normal skin “ 

The ordinary procedure in performing a patch test is as follows A 
sample of the material to be tested is first placed on a suitable skin site — the 
inner surface of the arm or forearm, or the back usually being chosen If 
the material to be tested is a solid it may be used as such, or a piece of gau/e 
about four ply thick and a quarter to a half inch square may be moistened 
with water or perspiration and impregnated with the material In the case 
of liquids or solutions of the substance to be tested, the gauze square is 
dipped in the fluid and applied to tltc Mkiii Again it is emphasized that onI> 
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those materials, or proper dilutions of substances in solution, should be used 
that are known not to affect the normal skin Over the patch test substance, 
or the gauze patch impregnated with this substance, is placed a piece of in- 
sulating material about an inch square, and a two inch square of adhesive is 
placed over all to hold tlie patch in place The insulatin g material inserted 
between the chemical and the adhesive plaster should be a non-irntant sub- 
stance, such as unvarmshed cellulose or, better still, a thin sheet of mica may 
be used The resin on waterproof cellophane itself may be an irritant as 
may be some of the compounds in dental rubber The adhesive plaster used 
to hold the patch m place often causes an erythema ^ of the skin The patch 
test IS allowed to lemain on the skm for 24 to 48 hours before removal 
and the site is observed for several days thereafter for determination of the 
result 

Patch tests are considered negative ( — ) when no reaction occurs at the 
site in contact with the substance bemg tested A transient erythema that 
does not persist at least twenty-four hours is also considered negative Posi- 
tive patch tests are usually graded from one plus (1 +) to foui plus (4 +) 
depending on die severity of die reaction 

At the time the patdies are removed diere may be no reaction present, 
but some time later, a few hours to a few days, a delayed reaction may de- 
velop at the site of the patch We should regard delayed reactions as denot- 
ing a lesser degree of hypersensitivity than undelayed reactions provided die 
concentration and amount of the patch testing substance is the same and die 
area covered by the patch is the same 

Patch tests properly performed and evaluated can be of gieat help in die 
diagnosis of industrial dermatitis, but if improperly performed and evaluated, 
they may lead to confusing and unjust conclusions 

Alleigy as a Cause of Occupational Dennatitis Allergy is a word to 
denote an alteied reactivity in human beings or in animals caused by a first 
contact with a substance and manifested after an interval of time (period of 
incubation) upon second contact with the original or identical substance A 
standard medical dictionary, however, defines it as “A condition of unusual 
or exaggerated specific susceptibili^’ to a substance which is harmless m simi- 
lar amounts for the majority of members of the same species ” ® This defini- 
tion differs radically fiom the first by tlie fact that it does not presuppose that 
sensitization is caused by the first contact and that it develops onl> after a 
period of incubation has elapsed, and cxily after another contact has occurred 

The “allergy” as defined by the dictionary may be caused by a Msible 
or demonstrable breach m tlie defense mechamsm of tlie skin, such as abra- 
sions, disease of tlie skin, thinning of the epithelium, loss of the normal fluids 
of the skin, etc , which enable an irntant to enter it easily But the concep- 
tion of the first definition implies tliat changes, caused bj the first contact, 

21 Erytliaua — ^redness of tlie skin due to congesbon of blood m tlie skin capilhrits 
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SO condition the skin, even though no change is demonstrable, that after a 
period of mcubation has elapsed, second contact with the substance causes 
a dermatitis If the first definition is to be accepted, then allergy causes less 
than 20 per cent of all occupational dermatitis ^ 

Allergy should not be a bar to compensation for occupational deimatitis 
Allergic occupational dermatitis usually develops in new workers about five 
days to three weeks after beginning work In most cases, if the worker is 
able to keep on working, the dermatitis clears up — ^the worker becomes 
“hardened” Only a small percentage of such cases do not develop this 
“hardening ” The worker should be removed from the job if the deimatitis 
does not clear up after two months of treatment or if he develops recuirent 
attacks of dermatitis while working 

A chronic dermatitis more or less generalized occasionally occurs in a 
worker, usually passed middle age, the cause of which it is almost impossible 
to determine Such a worker’s history shows that he has worked at the same 
occupation for many years without any trouble and then suddenly develops a 
dermatitis which persists even though he stops working for a long time An 
examination of his work may reveal no new chemicals or changes in process 
to which the dermatitis can be attributed The claim is made that the worker 
has become sensitized to some substance or substances in his work and that 
as a result of that sensitization he has become sensitized to many other sub- 
stances which are not connected with his work Therefore, he cannot get 
well even though he leaves his job There are many dermatologists and 
allergists who will support such a contention But they cannot prove that 
the patient did not first develop a sensitivity to a substance met outside the 
working enviionment, and that the occupational sensitivity did not follow 
and was not secondary to the non-occupational one 

Patch tests on such persons are unsatisfactory and sometimes impracti- 
cal because tlie patient may be feeble and the risk of a flare-up of the skin 
lesions cannot be taken, or there may be no normal areas of skin on which a 
patch test could be performed Su(^ a damaged skin may react to anything 
in the form of a patch test If such patch tests are performed and results are 
positive, it may be concluded that his occupation is at least a contributing 
factor to the dermatitis Even if the patch test shows negative reactions to 
the substances m his working environment and positive reactions to non- 
occupational ones, it still can be argued that this is only presumptive and not 
positive proof that he was not sensitive to those substances in his occupational 
environment at the time that he first became sensitized This would imply 
that the worker originally developed a dermatitis as a result of becoming 
sensitized to some substance encountered m his occupation Following thi*» 
he developed a polyscnsitivitj — that is, he also became hypersensitive to sub- 
stances encountered elsewhere than in his occupational environment Sul)- 
5 equentl>, and prior to the time of patcli testing, he lost his original h>pcr- 
sensitivit) to substances encountered at his occupation but retained hi» 
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hypersensitivity to the substances encountered away from his occupational en- 
vironment This contention should not be supported If it is, then every 
allergic condition in a workei which first manifests itself after he begins 
to work can be reasoned to be of occupational origin Besides, such a 
theory is contrary to the accepted theories of specific sensitivities and speafic 
immunities In fact, it is usual for new workers handling sensitizing diemi- 
cals to develop an allergic dermatitis five days to three weeks after begmning 
work, and for the large majority of tliem to get well, become “hardened” as 
the workers call it, and work without further trouble, they become desensi- 
tized mstead of polysensitive 

But even if we should admit that one sensitivity predisposes to another 
and finally to polysensitivity, it would still remain debatable whether poly- 
sensitivity causing a chronic persistent allergic dermatitis in a worker is the 
result of an occupational sensitivity first acquired to which the non-occupa- 
tional sensitivities are secondary, or vice versa 

Polyvalent sensitivities causing allergic generalized eczemas also occur 
among people exposed non-occupationally to sensitizers Their causes are 
many and often undetermmed It is true that if such a worker shows a posi- 
tive reaction to a patch test with any of the substances which he encounters 
in the course of his work, his occupation should be considered to be at least 
a contributory cause of his dermatitis, but if the patch tests with these sub- 
stances are negative, or are not performed, then the occupational etiology of 
his dermatitis has not been established and is open to question 

Claims have been made before compensation commissions that the ordi- 
nary skin diseases of unknown etiology, such as psoriasis “ and lichen 
planus,®^ are caused by the worker’s occupation The physician on the wit- 
ness stand IS often asked, “Well, Doctor, since the causes of this disease are 
not known, is it not possible that the plaintiff's occupation was the cause of 
it^ Answer yes or no ” The physiaan should answer “No,” and tlien ex- 
plain that if the plaintiff’s occupation were one of tlie causes of the disease, 
then a large percentage of the workers employed at it would also be affected, 
w'hich of course is not so 

• It IS possible that new lesions of psoriasis and lichen planus may appear 
on areas of skin which have been injured in the course of uork, as is the case 
in injury from any cause, but the psoriatic tendency was present before the 
trauma So, although new lesions which occur on areas of the skin occu- 
pationally traumatized may be said to be occupational, this cannot be said of 
the disease entity itself 

Occupational Cancer It is generally recognized that tar, soot, pitcli, 
crude petroleum, the actinic solar rays, roentgen-rays, and radium ha\t car- 

22 Psoriasis— a common skin disease of unknown cause cliaractcnzed b> seal) ci)- 
thematous plaques found most frequently on the Imt.es, elbows, and on the scalp 

23Liciicn planus — a skm disease of unknown origm occurring frequenti) on uie ex- 
tremities, characterized by elevated, flat-topped angular papules There is u>uali> some 
Itching 
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cinogenic properties Workers with these substances who develop carci- 
noma can claim that it was caused by occupational exposure, but it must 
be remembered drat the normal inadence of cancer among human beings 
must also be taken into account Occupational skin cancers have certain 
characteristics 

They always appear on paits exposed to the carcinogenic agent 

They are often multiple and recurrent 

They are always preceded by a precancerous lesion 

They always appear in workers who have long been exposed to the 
carcinogen 

They usually do not have metastases 

For instance, if a worker develops a cancer on the face and it is shown 
that in his occupation he is exposed to the fumes of coal tar pitch, it is likely 
that the cancer is an occupational one But if a similar worker develops a 
cancer of the lower hp and it is shown that he is a pipe smoker, the occu- 
pational origin of his tumor is, to say the least, questionable 

Workers exposed to alpha- and betanaphthylamine and benzidine in syn- 
thetic-dye plants who develop tumors of the bladder have a legitimate claim 
for the occupational origin of the tumors Workers m radium mining who 
develop carcinoma of the lungs can also rightly claim occupational origin 
Physicians and laboratory technicians who work with roentgen-ray or radium 
and develop carcinomata of the hands have a legitimate claim of occupational 
cancer Radium can also cause cancer of the bones, especially if it is in- 
gested But the actmic-ray cancers on the exposed parts of workers in 
sunny tropical climes are not so clearly of occupational origin, because they 
live in that climate and are still exposed to the actinic rays when they are 
not at work 

The role of arsenic as a cause of occupational cancer is open to debate 
There is no doubt that tlie long-continued oral ingestion of inorganic arsenic 
can cause palmai and plantar keratoses But to claim that the cancer ap- 
pearing on the face or hands of a farmer is due to the arsenical insecticides 
which he may use is rather far fetched, especially when the farmer is also 
exposed to actinic rays Examination, by the author, of many hundreds 
of workers with arsenical insecticides and other arsenic compounds has 
failed to show' any skin cancers The medical records of the factories m 
which these persons were employed also failed to show' skin cancers Re- 
ports of State compensation boards received by the author for the past 10 
>ears fail to show an> skin cancers attributed to arsenic, although there are 
man> reported as caused by coal tar and petroleum 

24 Caranoiiia— a cancer, or maligiunt growth 

25 ^{|.ta»tallc>— a in*i]ignaut growtli occurring m another part ot tfic Iwdy front tlui 
oi tlie onginal nnhgnincy, hiMiig rcacfu.(t lU new iitc through Uic trans|*«rtatton ut ctn> 
frciti ti e original growtli b> l>niph aiitl/or blood vc^acU 

26 Kcrat 04 c>— a hom> growth on the ikui 
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The reports of cases of occupational arsenical cancers by certain authois 
aie open to the criticism that the etiology of the cancers was not proved but 
inferred The proof usually consisted of the fact that the woiker said he 
handled aisenic, or he was a miner of oie which may have contained arsenic 
“Post hoc, ergo propter hoc ” This is poor evidence 

Trauma as a Cause of Cancet Cancer when it occurs is often attrib- 
uted to faintly-remembered blows However, blows are of common occur- 
rence, whereas cancel at the site of trauma is extremely rare Therefore, 
the burden of proof of trauma causing cancer is on the claimant He must 
first show that the part was normal before the trauma; that the blow was a 
severe one, or very often repeated, and included the site of the tumor , that 
a sufficient mterval elapsed between the occurrence of the injury and the ap- 
pearance of the tumor, that a biopsy®^ verifies the carcinomatous nature of 
the tumor 

Chronic occupational irritation may be a cause of cancer 
Cancers arising in scars resultmg from occupational injuries can cer- 
tainly be called occupational ‘ 

The Physician and the Compensation Commission Every physician 
making a diagnosis of occupational dermatitis should fill out the following 
questionnaire in reporting his case 

SKIN CLINIC 
Datb 

Name.- . Age - .Racc- 

T\pc OF Skik (Dry, Moist) (Tkice, Thik, Parchmcmt-Liec) (D\bs, Light, Freckled) 
Chaffed 

Previous Skin Diseases 

History of Allergy (hay fever, asthma, plant poisoning, etc ) 


Name or Employer. _ _ 

Mandtacture What - . 

Briefly Describe Work. 

Present Work Began- . Present Disevsc Bcgvv 

Chemicals or Substances Contacted 

Describe Lesions 


Biops}— LNanunation ot t pi«.cc of tissue, including microscopic cxainiiialion rcinoicd 
irom t living subject for purposes of diagnosis 
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PATCH TESTS PERFORMED 
Substances Concentrations Time 


Reactions 


Dermatitis Caused By. 

Diagnosis Based On 

Treatment Given.. 

Preventives Advised 

Advised Cease Work.- How Long 

Resiarks 


The answers to these questions will enable the commission to judge the cii- 
teria on which the diagnosis is made 

If the physician is to appear before the commission he should make him- 
self thoroughly familiar with the occupational process at which the patient 
works, the health hazards involved, the occupational history of the patient, 
and the literature concerning the hazards of the patient’s occupation He 
should be familiar with all the diagnostic tests involved and should be pre- 
pared for a rigid cross examination 

The expert physician should confer with the lawyer before the trial and 
coach him as to what questions to ask on direct examination to best bring 
out the evidence in fa\or of his client He should also instruct the law>cr 
on weak points in the case of the opposition so that he can cross examine to 
the best advantage the expert physician on the other side of the case 

The physician on the witness stand should answei the question as put 
(if his counsel does not object) , but if an explanation is necessary, he ina> 
give it after answering the question He should never hesitate to say "I 
don’t know'” when he does not know It makes what he docs say much 
stronger, and ma> keep him out of trouble 

For instance, a certain well known dermatologist testifying before the 
Federal Trade Commis‘*ion in the ca-^e of a progicssiee lead hair dje which 
was advertised as stinuilaiiMg the natural pigment- forming cells of the •'Calp 
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testified that the pieparation was a dye He was asked on cross examination 
“Would it dye cotton^” After hesitating he answered “Yes " Whereupon 
the lawyer placed some cotton in the colorless hquid hair dye, allowed it to 
stay in for a while, then pulled it out to show that it was not dyed The 
physician was chagrined, and the madent tended to belittle the physician’s 
qualifications as an expert He should have answered, “I do not know I 
never tried to dye cotton with it ’’ Fortunately the author was present and 
knew that lead salts could be made to dye cotton if the cotton was first 
treated with a sulphur compound so that it contained sulphur, as does the 
hair He asked the lawyer (for the Government) to put him on the stand 
and ask the same question, to which the same answer was given, and a piece 
of white gauze was first dipped into a solution of sodium thiosulphate, al- 
lowed to dry, then immersed in the colorless lead hair dye solution After a 
few minutes, when lead sulphide was formed on the gauze, it was seen to 
turn dark 

The physician should also confer with counsel so that he may know how 
to bring out facts showing that the medical qualifications, experience, ethics 
and standing of an unscrupulous expert are not of the best 

Dermatitis from Weai mg Apparel and Cosmetics Dermatitis allegedly 
caused by wearing apparel, cosmetics, and jewelry is frequently reported, 
but when we consider that the entire population is constantly exposed to 
them, we realize that the percentage of the population affected is almost 
negligible 

The records of the casualty insurance carriers for 1941 ® show that only 
78 claims for dermatitis from wearmg apparel and cosmetics were reported 
to them The table below classifies these cases according to cause 


Wearing Apparel 


Hat bands 12 

Pajamas 9 

Underwear, women's 6 

Hose, women's 5 

Dresses, women's 3 

Shorts, men's 3 

Wrist watch straps 3 

Clothes, men's 2 

Dress shields 1 

Total 44 


Cosmetics 


Hair preparations 16 

Soaps 6 

Face creams 6 

Nail polish 2 

Alascaia 1 

Face powder 1 

Deodorant 1 

Hand lotion 1 


Total 34 


The National Retail Dr> Goods Association sent a questionnaire to its 
members asking the number of claims they had for dermatitis from January 
1, 1940 to July 1, 1941 “ Fiftj stores reported that they had no complaints, 
60 stores reported 656 cases, classified as follou s 


Weanng apparel, women 425 

Weannc apparel, men 61 

Cosmetics 61 

Miiicellaneous 9 

Not accounted for 100 


I'otal 


656 
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'^„S^7^SZ, .». ™..s «-j »i ~ 

metics — 


From dresses 

From rayon 

From furs 

From corsets 

From hosiery 

From wool , 

From underwear, men s 

From coats 


14 From cotton 

13 From pajamas 

11 From jewelry 

10 From underwear, women s 

10 From garters 

9 From miscellaneous 

g From cosmetics 

^ Total 


5 

5 

4 

3 

3 

21 

10 

133 


The stores reporting to Ite NationiJ ,5 but Uttle daph- 

only 17 of these cases to the ^ say that there are less 

cation m all of these figures Theref ot > ^. jaused^y wearing apparel 
than 1.000 cases of dermatitis per year all^^y j 30«000 ^ 

and cosmetics amot^ 130 million ,hat only a small per- 

even leas, for when we examine *e r p accepted medical criteria 

centage of the claims were P™’'®*- %[ost of them were either 

Only a few of these cases * ™.rehandise by paymg the medical 

dropped or were settled by crediting the ^ ^ 

bills, by smaU cash setdements “ *>7 oj dermatitis from wealing 
Allergenic substances are the princ p allergic to substances 

apparel, and there will always be some people who are allergic 

which are harmless to by far the large n^ajonty 

Hair wave preparations, hair dyes. The 

nail polish are the principal cosmetics rep classed as primary irri- 

hair wave preparations are strongly alkaline ^ , „iy sensitizers 

tants. but the hair dyes, soaps. 

In looking over the claims we note that the produ complaints 

made by a few manufacturers For ^stance, all * strap com- 

weie against one large hat manufacturer ni-w of the hosiery and 

plaints were all against one product The large hair-prepara- 

pajama complaints could be traced to one finish and all the 

tion complaints were against two or three cosmeti ‘ . Therefore, it 

nail-pohsh complaints were against one maker of P . cherni- 

must be presumed that the manufacturers used manufacturing 

cals in their products, or that they were careless perform 

processes Furthermore, it must be J the public, 

approved toxicity tests on the products before selling „ that manj 

It seems likelv that it the plaintiffs m these cases had k ^ 

other “«rc being nlTteted by the same produets, they could Imc 
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cosmetics are eitlier due to the constitutional idiosyncrasy of the plaintiff, 
or they are false 

It is not difficult to determine the cause of a dermatitis due to wearing 
apparel or cosmetics Such an eruption begins at the site of contact with 
the iiritant, usually five days or moie after the first contact, provided there 
IS at least a second contact at the lapse of this period, or if the contact has 
been contmuous or intermittent This is the period of incubation for the 
establishment of sensitivity The eruption may occur sooner if the article of 
wear or the cosmetic contains a primary skin irritant, or if the patient has 
previously been sensitive to the sensitizer in the garment or the cosmetic 
The erupbon is usually confined to the sites touched by the irritant 
Only in excepbonal cases is there a generalized eruption The eruption 
disappears or improves when the offending garment or the cosmetic is not 
used, and becomes worse or returns every time it is again used 

It IS possible to find the actual chemical in the garment or cosmetic 
which IS the cause of the dermatitis Methods for determining this have 
been devised It may be a long and difficult process m an individual case, 
and not of sufficient importance to warrant spending the time, but every 
physician making a diagnosis of dermatitis from a fabric or cosmetic m the 
case of a patient who intends to claim damages should be at least required 
to fill out the following form If he does this properly, he will make a 
favorable impression on the witness stand and escape mucli embarrassment 
on cross examination 

1 When did patient buy the garment or cosmetic? 

2 From what firm? 

3 Date when it was first worn or used 

4 Date when eruption was first noticed 

5 What parts of body were first affected? 

6 Give order in wluch eruption spread 

7 Describe entire extent of eruption 

8 What previous skin diseases did the patient have? 

9 Has the patient a history of skin or mucous membrane allerg} ? 

10 What diugs, if any, does the patient use? 

11 What laxatives? 

1 2 Wliat sedabves ? 

13 Were any drugs taken before present eruption? 

14 Was poison ivy or other irritant plant contacted before eiuption? 

15 Is the erupbon still present? 

16 When was use of garment or cosmetic discontinued? 

17 How long after this did the erupbon persist? 

18 Were patch tests performed? 

19 If so, with what substances Describe tests in detail and give results 

20 If no patch tests nere done, give reasons for not doing them 

21 Has the actual chemical causing the dermatitis been found? 
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22 Describe how this was accomphshed 

23 Summarize the facts on which you base your diagnosis 

24 What treatment was given? 

25 Give prognosis 

Before testifying m court the expert must make himself thoroughly 
familiar with all the aspects of the case and with the medical literature 
pertainmg to such cases The counsel and the expert dermatologist, before 
appearing in court on claim cases, should discuss the merits of the case so 
that they can agree on the questions which, on direct examination, will best 
bring out the facts to prove their claims and to refute the claims of their 
opponents 

Some Points the Plaintiff Should Try to Show The plaintiff should try 
to show — 

1 That there were many other users similarly affected 

2 That the material causing the dermatitis was made with chemicals which 
are notorious sensitizers 

3 That the materials causing the dermatitis contained new chemicals or 
diemicals not previously used m sucli materials 

4 That the manufacturei did not properly ascertain the skm initating 
propel ties of the product before offering it for sale 

3 That the parfacular garment was not properly piocessed accoiding to 
the accepted custom of the trade, le, “dirty fiii”, finish not properly 
applied, dye bled, etc 

6 Patch tests properly performed on patient and contiols show that gar- 
ment or cosmetic is a primary iriitant or sensitizer, and was the cause of 
the dermatitis 

7 That tlie patient was not sensitive befoie the substance was used 

8 That using the substance was the cause of the sensitization 

9 That using the material caused the eruption to appear oi get worse, and 
vice versa 

10 That the plaintiff was not allergic to any other substance which may have 
caused the dermatitis 

Some Points the Defendant Should Try to Show 

1 That although there were thousands of users of similar substances, the 
plaintiff was the only one affected 

2 That the substance contained no primary irritants nor strong sensitizers 

3 That the substance contained no new chemicals or chemicals not prcM- 
ously used in such materials 

4 That the substance Mas made in the usual manner in which such siili- 
htances are made and appioied by the trade 

5 'fhat the new chtmicah u>td, if any, w'cre properly tested b) itcogni/td 
authu^ltic^ and found to be no more irritating than chtmIcaK coinmonh 
used lor the same purpose 
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6 That the finished product was properly tested by recognized authorities 
on a suffiaent number of people and found to be no more harmful than 
other similar substances before it was placed on sale 

7 That the particular garment or cosmetic used by the plaintiff did not 
differ from all the others which had been sold and which caused no 
trouble 

8 That the dermatitis of the claimant did not have a cause and effect rela- 
tion with using the substance, i e , that it did not begin where the sub- 
stance touched the skin, that it appeared, disappeared, got worse, im- 
proved, regardless of whether the substance was or was not used 

9 That the patdi tests were negative, or if positive, were not properly per- 
formed or evaluated, le, patch tests made with extract of substance, 
permitted to remain on too long, patch tests were more severe than actual 
use, no contiol patches nor control persons were used 

10 That the disease was not a contact dermatitis, but something else 

11 That the plaintiff is allergic to other substances which may have caused 
the dermatitis 
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CIRCULATORY DEFICIENCY IN THE EXTREMITIES 
IN RELATION TO MEDICO-LEGAL PROBLEMS: 
ARTERIOSCLEROTIC DEFICIENCY (INCLUD- 
ING DIABETES); THROMBOANGIITIS 
OBLITERANS. OR BUERGER’S 
DISEASE * 

By John Homans, MD, Boston, Massachusetts 
Introduction 

The diseases to be described are able to reach their full development 
m the absence of injury, and often do so As a rule, injury is an aggravat- 
ing factor, hastemng the development of the disorder — ^precipitating it m 
some instances — ^bringing out a latent condition Occasionally, howevei, as 
in the case of thrombosis of a blood vessel, a blow, fall or stiam may appear 
in any one instance to be the sole recogniaable cause of the disease Fiom a 
medical point of view, the distinction between an aggravation and a basic 
cause is significant From the medico-legal standpoint, it is less so In 
workmen’s compensation cases, for example, the insurer is equally liable, 
whether a circulatory disorder is aggiavated or the individual breaks a bone 
As far as possible, in the following account of various circulatory diseases, 
It will be pointed out how injury may affect them and under what circum- 
stances it IS most likely to do so But medical conceptions are far from 
fixed and, very often, authoritative pronouncements are not available 

Circulatory Deficicncy in the Extremities 
Artcriosclerotic Arterial DEnciENCV 

The two varieties of chronic circulatory deficiency, due respectively to 
arteriosclerosis (hardening of the arteries) and thromboangiitis obliterans 
(Buerger’s disease), have much in common Arteriosclerosis occurs in the 
elderly as a result of the wear and tear of life Thromboangiitis obliterans, 
which is of unknown origin, attadcs a far younger group Both diseases, 
how'cver, cause a serious deficiency in the stipplj of arterial blood in the 
affected limbs The upper extremities, though actually subj'cct to both 
diseases, are rarely so changed as to offer a clinic<il or medico-legal problem 
The lower limbs are the ones seriously affected, and the descriptions which 
follow concern only them Much of what is said, under the heading of 
Arteriosclerotic Arterial Deficiency, of tlie nature of a defective arterial cir- 
culation, applies to Buerger’s disease as w'ell, for example, the tests lor 
arteTial deficiency and the reaction to injury To a\oid repetition, a reason- 
ably complete account of these subjects is gi\tn under Arteriosclerotic 

•Rtcvncd lOf p'lblicatiott Jinuarj 23 , 1943 
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Arterial Deficiency, and allusion is made to this in the desciiption of 
thromboangiitis obliterans Thus the account of the two diseases should be 
lead together 

Pathology Both large and medium sized arteries are hardened by 
arteriosclerosis Calcium salts are deposited in their walls, making them 
still more inelastic and causing tliem to cast a shadow m the roentgenogram 
They are narrowed m a patchy manner by the formation of mural thrombi 
witlun tliem This erratic narrowmg, by restricting the arterial supply of 
blood, leads to ill-nourishment of the tissue whicli they serve, affecting espe- 
cially the toes The ill-nourishment is seldom equally distributed as between 
two limbs and even as between toes, muscles and skin It causes shrinkage 
of the tissues, that is, of the skin, fat, and muscles, tending to make them 
inelastic and even fibrous They cease to react in a normal way to injury 
and infection, but they need exhibit no obvious change m appearance Such 
changes as are present are usually irreversible, though their further develop- 
ment is often checked by the estabhshment of alternate routes for the blood 
stream, the opening up of a "collateral” circulation on a large or small scale 

When a more complete arterial deficienqr is added by a thrombosis 
whidi actually obstructs one or several vessels, then more or less rapidly 
death of some terminal part of a limb occurs — ^toes, foot, even lower leg — 
a change known as necrosis or gangrene Necrotic parts are especially likely 
to be the scene of infection which often spreads to nearby tissues Under 
favorable arcumstances the gangrenous part is gradually isolated, a line of 
demarcation separates it from the adjacent living tissue and, after weeks or 
even months, it is finally cast off Healing may then occur spontaneously 

Symptoms Premonitory symptoms, if any, are coldness and pallor of 
the feet and lower legs, moderate atrophy (shrinkage) of the soft parts, and 
a peculiar lameness on walking Known as "intermittent claudication” or 
“intermittent limp," this lameness, in the form of a cramp-like pain, sets in 
regularly when the individual has covered a certain distance at a certain 
pace It is relieved in a few minutes by rest but returns upon the same 

’*‘The term, thrombosis, applies to a biological process which may occur witluu both 
arteries and veins Certam elements (platelets) of the blood, becommg adherent to the 
wall of the vessel, are agglutinated into a framework in which the red and white cells and 
newly formed fibrin become entangled The resultmg firm mass grows by a process of 
secondary coagulation and, if it plugs the vessd, may spread along it for a considerable 
distance^ becommg softer and more dot-like as it grows Scientifically speaking throinbosis 
thus differs from coagulation or clotting, which on& occurs withm blood ^esscIs after death, 
or outside the body, or as a process altogether secondary to thrombosis (as just explained) 
To laymen and indeed to many medical men, thrombosis and clottmg mean tlie same thing 

A thrombus may be “mural,” merely narrowing without obstructing a blood \css(.l, or 
It may obstruct it for a considerable distance, growing on, as a rule, until it meets the 
Mgorous current of an entermg brandi, \.hen it is likely to become organized (invaded bj 
fibrous tissue) 

The cause of thrombosis is prcsumabl) a combination of arcumstances among whidi 
injury, disease ot the \essd wall and slowing of tlic blood stream arc especnlly rapor^t 
So far as tlie arteries are concerned, arteriosclerosis decidedlj exposes them to thrombosis 
(and, as will presently be seen, dirombrangiitis obliterans does also) Hence the familiir 
narrowing by mural thrombi ind the occasioinl plugging of *irtcrio»dcrotic ecs-els 



520 


JOHN HOMANS 


.mount Of exercise Evidently it is lelated to a d^cient blood supply of 
rZsl P-haps to an — ^-tSg:“d^C.ed o. 

appearance of sores or ^ ^ prominence such as the gieat 

^r^s >n the disease is iisuaUy. though not invariably, 



Fio 1 Artenosclerouc gangicn^^- prauit m anr artcrio- 

irreversible Unless favorably mflueiic«l by tieatment, it is the piecurso. 

of a serious gangrene chffhtly earlier age (since 

In diabetics the same events occur, but S 1,^. 

diabetes brings on arteriosclerosis), and, deficiency ni tlie 

come infected and small bones necrofac ^ or necrotic bones or 

circulation does not seem to warrant painless Resistance to m- 

joints, without superficial f "f arteriosclerosis 
fection or injury is even feebler t^ eanereL of toes and feet, by in- 

A very advanced stage is ^ ^ die lymphatics *' (lymph- 

fection spreading into joints an< upu ^ ‘ ^ t,ssue Huid all over the 

.The bmitoics KhSfaS'S filled 

body and uiiptj through a group of Ijniph nodu., or ^ ^jj^r noMo«' 

wr-aSJTi’s 1 

nntcnal cirriul m « rh«». »'■ gody But m tarrying ou the ' ^,3, bit 

^ ,wc.“ liacu™ V.1I u.ur tUsmorU w.KUlatK..c 
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angitis), by way of the subcutaneous tissues (cellulitis) and along the ten- 
dons and muscles Such states, unless checked by amputation, are often 
fatal A very sudden arterial thrombosis, closing a large vessel, may cause 
a rapid, extensive gangrene with prostiation and even death 

The course of arterioscleiotic arterial deficiency is usually slow In 
the absence of injury, of infection and of serious exposure to cold, a mild 
arterial deficienqr is compatible with restricted or even relatively normal ac- 
tivity for many yeais An individual may be unaware of any disorder, 
though subject to the bad effects of any of these accidents He or she 
would be most apt to notice cold feet, lessened vigor of locomotion (or even 
intermittent claudication) and pallor with reduced size of the legs 

Diagnosis When invoked as a cause of a circulatory disorder, a diag- 
nosis of arteriosclerosis should be looked upon with doubt, if made upon 
individuals under 60 years of age, though undoubtedly the disease occasion- 
ally occurs at an earlier age, and especially, as already explained, in dia- 
betics There is no definite clinical picture of arteriosclerosis per se The 
hardening and narrowing of the arteries certainly restrict the blood supply 
of the limbs, which require at moments of active exercise a greatly increased 
supply of all the materials carried to them in the blood Even these vessels 
however, are usually able to care for the needs of parts not in very active 
use Thus, until the disease is serious enough to interfere with the nutrition 
of resting limbs it need cause no signs In other Avords, the disorder caused 
by arteriosclerosis is at first functional and only in its more advanced stages 
destructive The blood stream, restricted in certain areas, is often sup- 
plemented, even fully restored, through small vessels opened up under the 
“stimulus of necessity,” a “collateral” circulation 

The tests detailed below are espeaally helpful in determining the state 
of the circulation in the lower limbs By their aid and by the light of the 
symptoms and physical signs, an authoritative diagnosis should be made 
Tests foi Arterial Deficiency To prove that an arterial deficiency ex- 
ists, it IS not enough that the individual should be aged, or even that his 
palpable arteries, such as those of his wrists and ankles, should feel hard, 
that IS, arteriosclerotic, to the touch 

The Roentgen-Ray If a defiaency is known to exist, tlie presence of cal- 
cification (bony cliange) in the arteries, as shown in a roentgenogram, is 
evidence of arteriosclerosis as opposed to any other sort of arterial disease 
Calcification in the roentgenogram, however, m the absence of the signs of 
early or advanced aiteriosclerotic disease already described, is not proof of 
clinical arterial deficiency, though it suggests that sucli may be present or 
may readily occur It suggests, in fact, a latent, not active disease More- 
over, calcification m the vessels of one part is no proof that a similar state 
will be found in another, though it is of course suggests c For that reason, 
courts should require, and counsel seek, loentgenograms of the region of 
injury involved in the parts under litigation 
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Color Changes The noimal color of the fingers and toes is some shade 
of pink, varying from a very pale tint almost to red The sliade is influenced 
by the state of the surrounding temperature, for the finer vessels of the 
feet and hands respond to cooling by constriction (causing pallor and con- 
serving heat) and to warming by dilatation (reddening the skin and dis- 
sipating heat) 



Fig 2 Moderately advanced tiiromboangntis obliterans Dark color of the skin in- 
dicates deep redness Black skin indicates gangrene, as of a toe There is swelling (edema) 
of the forefoot, as well as of the toes Such feet would show no pulsating arteries 

At tlie rather neutral, standaid temperatuie of 70® to 75® F , the ex- 
tremities should preserve at least a faint pinkness, though the temperature 
of the skin will become, not that of the body (98 6° F ) but nearly that of 
the air In these surroundings it will feel objectively, to the examiners 
touch, neither hot nor cold As against this background, the following 
color changes give sufficient evidence as to the state of the circulation 

1 A dead-white, cold extremity is one in wliicli the arterial circulation 
has, at least for the moment, become so restricted that it may be sanl 
to have ceased 

2 A blue, cold extremity is one m which the circulation is greatly re- 
stricted and probably slowed 

3 A red, cold extremity is one, like the preceding, in which the circii- 
latioii IS greatl} restricted and slowed, and differs from the blue, cold 
extremity only in that tlie blood has not given up its oxygen (thereby 
failing to make the usual change from arterial to ^tnous blood). 

4 A red, hot extremity is the seat of inflamination Jiicn a deficient 
circulation permits <iomc warming from thi> catiac 
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Simple CUmcal Tests Elevation and Depression The coloi of the 
feet at room temperature being known, the legs are elevated by the examiner 
to an angle of about 30“ with the horizon for a period of two minutes If 
the toes retain any pinkness, the arterial circulation is at least fair Reten- 
tion of most of the normal pinkness means a normal circulation The 
state of the two feet may be compared * While the feet are elevated the 
shade of pinkness may be studied by compression of the tip of a great toe 
The white compression-spot makes a contrast with the surrounding skin and 
should normally regain its color m several seconds 

On lowering the legs the time required for pink flushing of the feet and 
toes IS noimally five to ten seconds A flushing time of 20 to 30 seconds 
IS very slow, indicating a much restricted and slowed arterial flow If a 
slow flushing is followed by a deep red or bluish-red color in the toes while 
they aie allowed to remain dependent, this indicates again a very poor 
circulation 

The Pulses of the Feet Palpable pulsations in the arteries of the feet 
are evidence of a good arterial circulation Various degrees of feeble pul- 
sations in any one vessel are significant There being two palpable pulsating 
arteries in eadi normal foot, i e , the dorsalis pedis upon the instep, and die 
posterior tibial below the inner ankle bone, absence or feebleness of one 
arterial pulse is important unless the pulse in the second vessel is exception- 
ally strong (anatomic anomaly of no significance) In general, the state 
of the pulses corresponds remarkably well with the other tests just described 

When color and temperature changes indicate a deficient arterial cir- 
culation, It is rare to find any but absent or feeble pulsations in the arteries 
of the feet in question 

On rare occasions, absence of pulsations Mill be noted in the presence 
of reasonably normal color tests Such a finding indicates that a collateral 
arculation by way of very fine vessels has replaced the normal flow through 
the usual large pulsating arteries This is far more often seen in thrombo- 
angiitis obliterans (see below) than in arteriosclerosis 

The Relation Between Arteriosclerotic Arterial Deficiency 

AND External Violence 

Since arteriosclerosis is a process of slow development associated with 
advanced age, it is certainly not caused by injury but ratlier by tlie natural 
wear and tear of life The effect of violence, therefore, is to aggravate the 
disease, and the background for this aggravation is the narrowing of the 
large and small arteries (arterioles) and the sloM'ing of the circulation An 
injury works liarm in several wajs Generally speaking, a bruise or cut, 
by killing living cells, calls forth in the tissue the reaction of repair 7 This 

♦Sudi companson should be required by tlie court wlien the hugant^ alleges tlul i 
single foot or leg has liad its arculation unpaired as a result ot injuo If the uninjured 
member shows precisely the same arculatoiy impairment, tlus speaks tor disease as the 
sole cause, and against traumatic causation of impaired arculation in tlie one leg 

XTlie cause of this reaction is not settled. Possiblj a specific clicmcal substance i-. 
released bv the iniurcd cells 
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reaction is marked by an outpouring of blood and by the collection in the 
bruise, cut or lacerated part, of what is known as an exudate (serum, blood 
cells, fibrin) In the exudate, the process of disposal of dead and useless 
material goes on, m preparation for the laymg down of the framework which 
IS to replace and unite separated parts Uncomplicated repair of tissues 
other than bone normally requires eight to 12 days Its extent is, of course, 
related to the severity of injury and its success depends upon an active circu- 
lation and freedom from infection Blood must be earned in and woin-out 
material carried off by capillary'** blood vessels hurriedly formed in great 
numbers to meet the emergency By contrast witli the noimal, the arterio- 
sclerotic part has narrow, inelastic blood vessels carrying a restricted volume 
of blood at a slow pace Injury, then, is followed by failure of repair, oi, 
if not by complete failure, by a process so slow as to be nearly useless 
In fact, the feeble circulation, barely adequate to meet the lequiiements of 
everyday life, is called upon for excessive activity to which it cannot possibly 
respond, and injured tissue suffeis and even dies 

Another adverse effect of injury is related to the choking of the local 
blood vessels by such exudate as is present, an accumulation of this material 
causing the familiar swelling of any bruised part Pressuie witlim the in- 
juied tissues against all the blood vessels — ^both the aiteiies carrying blood to 
the region of injury and the veins carrying it away — ^acts most effectively 
upon the easily compressed veins As a lesult, blood can still enter the part 
but finds difficulty m leaving it, and so swelling increases, whereby a vicious 
ciicle of swelling and circulatory deficiency is set up, contributing mateiially 
to a total circulatory failure 

Yet another bad effect of injuiy is related to the unhealthy state of the 
arterial walls Inelastic and poorly nourished, they are so easily injured 
that thrombosis t occurs within them Thus obstruction by a thiombus may 
cut down or altogether obstruct the blood supply of an injured part Should 
this occur in a large artery, in the region of the knee, for example, an in- 
dividual pre\ lously beheved to be in normal health might, for the first time, 
exhibit signs of a mild or serious arterial deficiency 

The Evidences of Injury The evidence that external violence has ag- 
gra\ated an arteriosclerotic aitcrial deficiency is chiefly the changed ap- 
pearance of the injured part 

If a blow has been received, there will be some local swelling and an 
appearance of extravasated blood in the skin, that is, ecchymosis, but if the 
iLimagc done by a blow is serious, the toe, toes or such part of the foot as is 
at and be>ond the point of impact will soon turn purple and finally black 
The time required for this change \aries The deep color will perhaps come 
first at the most distant point, probablj within 24 hours, after which the 
black color of gangrene will often require several days to a week or more tu 

• Ul-h, are tHi> vla'lU tuvin^ v.alls coini)u;»i.d of a single of flatUntd cells Tht 
tsvlungj of cl'un'cal n’aurwU bvW\vt.ti thi. blootl wititin ll'c capillaries and tlic liisut flimw 
(ial^ide lLc»i I* v«.rj actt,c 

tin a iri.viou> owIl, tlic dist’i'ctun bktvvcai thrombosis and clotting is related 
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develop Pei haps tlie pait will hovei, as it weie, between life and deatli 
Then, after many days of an appearance of purplish discoloration and 
swelling, some or all of it will take on the black color of gangrene Only 
the tip of a toe may die, or the skin over a bony piominence Ultimately, 
the gangrenous part, mless infection sets m, will shrivel or, as it is said, 
mummify Thus injury may cause the loss of a toe, se\eral toes, or even 
a part of the foot 

Pam, as a rule, is brought on or increased by injury in a part already the 
seat of aiterial deficiency The change of color in a toe or foot to deep red, 
reddish blue or deep purple, that is, the change showing aggravation of the 
defiaency, is usually accompanied by pain Such pain is apt to be con- 
tinuous, often preventing rest and sleep It tends to be increased by eleva- 
tion of the limb and to be lessened or relieved by depression Since eleva- 
tion diminishes the arterial supply to the part, and depression, by gravity, 
increases it, one must believe that it is through a further cutting down of 
the circulation that the injmy causes pain An arteriosclerotic individual, 
whose foot IS ratlier pale and cool, may liave been quite comfortable until 
an injury causes some part of the extremity to become discolored, painful and 
threatened with gangrene 

All such terminal stages of the disease may, of course, occur m the 
absence of violence, tliough usually some minor accident brings them on, as 
for instance, too close cutting of nails, paring off a callus or corn, or the irri- 
tation of an ingrowing toenail If a bruise, abrasion, cut or laceration has 
occurred, however, even if of a minor sort, it may properly be blamed pro- 
vided it can directly be connected with tlie pait m which the disease has 
advanced 

Evidence tliat the ulceiation or gangrene alleged to have been caused 
by an mjury is due to aggravation of aiteriosclerosis, rests upon the advanced 
age of the individual, a history of early ^mptoms of arteriosclerotic arterial 
deficiency, the various tests already described, especially the appearance of 
calafied vessels m the roentgenogram and lack of the normal arterial pulsa- 
tions m the injured (and perhaps opposite) foot Evidence of arterial dis- 
ease m the opposite leg supports the contention of a previously existing 
arteriosclerosis, but apparent normality of the opposite leg does not dispro\e 
the contention 

If the injury is alleged not to have been the cause of swelling, discolora- 
tion and gangrene, tliat is, signs of serious arteriosclerotic arteiial deficiencj. 
It would be necessary to show that the advanced state of disease actuallj 
antedated the injury Tliat noteworthy effects due solely to arterial de- 
ficiency should appear suddenly and spontaneously as a coincidence witli the 
injury is beyond probability 

That arteriosclerosis did not enter into tlie state of disease precipitated 
by injury would be indicated by the individual’s age (below 55 jears, as a 
rule) and the absence of calcification in the vessels of the injured limb, as 
shown 111 the rocntgeiiograni The fact, howcier, that in an indiiidual of 
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an age consistent with arteiiosclerosis no pievious symptoms of arteiio- 
sclerosis had existed would not bai the diagnosis of arteriosclerotic aiteiial 
disease 

One foot seldom exliibits an arterial deficiency without some sign of 
the disorder in the other, but differences between two extremities are very 
common, almost the lule When an injury precipitates a seiious situation in 
one foot It is, therefore, not remarkable that the second foot should show only 
slight signs of a defective circulation Such variations aie i elated to the 
patchy, erratic quality of th? arterial narrowing in arteriosclerosis and to tlie 
vagaries of thrombus formation in the large and small arteries 

Injury of a Large Artery It has already been indicated that throm- 
bosis in a large artery may bring on suddenly the signs of an arteiiosclerotic 
arterial deficiency An injury is capable of precipitating such a situation, to 
which the arteriosclerotic vessel is m any case liable A case in point would 
be an unusual, sudden strain or blow from a heavy object acting upon the 
back of the knee or some part of the calf As a result, tliere might be no 
ecchymosis or swelling, yet the effect of the injury upon the ratlier stiff, 
inelastic artery would be to set up an occluding thrombosis within it The 
individual might, immediately or m a day or two, experience intermittent 
claudication (limp) or the toes and foot might in addition show the purplish 
color and coldness of a greatly restiicted arterial circulation In eithei 
event the pulses in the foot would be absent or greatly diminished in strength 
as compared to the opposite leg and the roentgenogram would almost cer- 
tainly show some calcification in tlie vessels of the limb in question 

A popliteal aneurysm * (the mam artery of tlie leg, in passing behind 
the knee, is called the popliteal), the most common non-syphilitic aneurysm, 
will produce a clinical picture almost identical with that of a thrombosis 
Although it cannot be said that injuiy usually causes such an aneurysm 
which IS really a partial rupture of the artery, it is probable that active bend- 
ing of the arteiiosclerotic vessel piedisposes to it Moreoier, once tlie 
aneurysm is formed, heavy exeicise oi a blow may cause increased damage 
to the brittle wall of the aneurysmal sac and induce thrombosis within it 
Though it is true that such may occur at any time, the relation of injury to a 
sudden increase in the size of the sack and to cutting off of the circulation 
from the leg beyond, might be convincing 

Cuts and Abrasions The role plajed by a cut or abrasion is similar to 
but not ulentical with that of a blow ^\gain an injury is nude, calling for 

*.Vn ancur>!im is a locnl dil'itatioii of a largt. arti.r> It is nol caused b> injury 
Cerlatn an<.ur>sm<» arc duc to ajphdiiic dKc,i;,c vhich weakens tlw aricrial wall, winch is tluii 
dihtcd bj prc'iaiirc of the blood strc*ain An injur> or sudden strain may cause it to rupiurij 
with *i icnous, ti\cn fital outpouring ot blood 

The pophicit iartct> is usually not •.^phihtic, nor is it duc to injur>, but since the artco 
Ik kubjcwt to a considerable amount ot bending it may, cs{>ccially it artcrioiclerolic, crack 
itrctcb or Uir Aciually, one side 'blov* out” perhaps, allowing blood to ocaiw Aa thu 
^^•iccurs, tl’- bbt-d, tt’i.cli cannot escattc to lie suriacc, becomes clotted and soon a laL- sae> 
y found ah*at it, tic ceriral {art nore or lcj> luiuid Since tlie ina»» {ii'hatet witji 

»']i aitertal beat, u i* d«‘tciabl<- leak ot the ktec bj the touih 'I he at. -els n to wh.ch 
* *1 ui ltad> seh’em rec i\e a nvrma* sup{»!> ot blwi, and ihu-, a gmter or hss 

t e ot ar'erail d.f»cie.'e^ refute 
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repair which is not forthcoming A hfeless wound is left, whidi lemains 
open and which almost necessarily becomes contaminated by bacteria The 
infection may remain local, and indeed the neighboring tissues may establish 
an inflammatory zone about the injury, a feeble defense easily broken down 
In some mstances, appiopnate treatment may cause the wound finally to heal, 
but the tendency is for the wound to become the source of a slowly spreading 
process maiked by infection and d^th of the tissues Neighboring toes, 
jomts, indeed both bony and soft parts may become gangrenous Fre- 
quently, in spite of tieatment, loss of a leg is threatened Because diabetes 
deadedly lowers the resistance of the tissues to infection, its presence should 
be suspected when a particularly feeble response to injury and infection is 
observed 

The} mal Injuries Exposure to Heat The effect of any application of 
heat to a pait is to increase the rate of its metabolism, ffiat is, its local 
chemistry To support this locally mcreased activity, blood must be supphed 
freely Should the arterial circulation be defiuent, the heated tissues, failing 
to receive fuel to support their activities, break down This may properly 
be called a burn, which occuis at a temperature lower than that at which this 
destructive reaction normally takes place In other words, a degree of heat 
whidi vascular tissue would easily bear, harms or destroys avascular tissue 

Cold, as IS now realized, up to a ceitain point, is well borne by tissues 
having a deficient arculation The effect of cold is to retard metabolism, to 
slow down chemical processes A cooled part takes on a dead-white ap- 
pearance and becomes subjectively numb When already near to gangrene 
and kept at a temperature barely above the freezing point, it suffers little harm 
from even prolonged exposure to such surroundings When actually frozen. 
It dies, that is, sloughs, in medical parlance, but actually the conditions under 
whidi cold preserves a poorly nourished part or kills it are not precisely 
known Nor is it known exactly under what arcumstances cold, short of 
freezing, excites sudi contractions of the blood vessels of a vascular part as to 
damage it seriously Individuals with a noriiial circulation may suffer 
marked contractions of small aiteries as a response to cold, in a \ery chronic 
oi obstinate form, and treatment, intended to relax such spasms before 
permanent damage can be done, is important The ill-advised application of 
heat even to normal tissues which have been exposed to the constrictive action 
of cold IS nearly as harmful as such apphcation would be to tissues having a 
deficient arteriosclerotic arculation 

Economic Aspects of Arteriosclerotic Arterial Deficiency For both 
men and women, the early stage offeis no economic hardship The in- 
dividual may not be able to walk fast or far and may lequire hea\y foot 
coxenngs m cold weather, but long hours of standing cause no hardship 

As soon as discoloration and spontaneous pain set in — frequent, prompt 
effect of injury — the individual is liandicapped for any occupation requiring 
long hours of standing If spontaneous pain is present, e\en a sedentarj 
occupation requiring close attention may be impossible 
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Ulceration and gangrene, with which pain is almost invariably associated, 
are totally disabling It is difficult to conceive of any occupation, however 
trifling, at which the individual can work or to which he can give attention 
Moreover, hospitalization is often though not mvaiiably required, not neces- 
sarily for a long period, but to put the patient in the way of sudi tieatmeiit 
as will relieve pain, favor healing and perhaps peimit ultimate local amputa- 
tion, as of a toe However, relief such that restoiation to an active life and 
an occupation requiring normal vigor is secured cannot be considered prob- 
able Sucli an event would be rare 

Amputation of a limb is often required In that case, all of the leg 
below the knee will invariably be removed Hospitalization for many weeks 
will be inevitable A surgical fee must be added to the hospital expense A 
determined person, otherwise well, will afterwards be able to secure and use 
an artiflcial leg, but, again, will be unable to resume an active, vigoious life, 
and the average individual will be unable even to use an artificial leg 

It will be seen that serious aggravation of the arteriosclerotic state by 
injury is likely to disable the individual, doing away with wage-eaining at 
his or her original trade or occupation In addition, hospitalization will 
usually be required, often for a considerable peiiod Amputation of a limb 
will call for prolonged hospitalization, a surgical fee and, in some cases, the 
expense of an artificial leg Much of the disability is inherent in the age and 
lack of vigor of the injured person, that is, a disorder which would not dis- 
able a young or middle-aged individual usually disables the victim of arterio- 
sclerotic disease 

Thromboangiitis Obliterans Buerger's Disease 

Although the veins as well as the arteries are involved in this disease, 
arterial deficiency is again the essential feature The individuals attacked 
are far younger, however, than is the case with arteriosclerosis, and the dis- 
order is capable of taking a gi eater variety of courses The more elastic 
blood vessels of early life are able to establish new pathways, circumventing 
local arterial obstruction to a degree altogether be\ond the capacity of the 
harder, older vessels of arteriosclerosis 

Thromboangiitis obliterans is almost exclusi\el> a disease of males, s(» 
much so that this diagpiosis, in any illness of a similar nature in a female, is 
accepted onl> after the most rigid scrutiny 

'riie disease is most apt to show itself in early adult life, that is, m the 
thirties and forties However, it is not at ail rare m the twenties, and has 
even been recognized in bovs of fifteen to twenty. ■\Vhen the disease occurs 
111 the sixth decade, a distinction from arteriosclerosis is difficult and of no 
great importance 

Xo caii'c* IS known Some adverse influence of an iiiflainmator> soil 
atlcit'? the bluod vosiU of the limbs, the kg'* primarily and a!mo-.t i'n* 
chisively Seldom, aiul rartiv m a ■'crioiii. form, it may involve the haiitls. 
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No actual infection has ever been proved, yet certain aspects of the disease 
suggest that something irritative and even destructive gains access to the 
blood vessels from the toes (and fingers) There is no question that 
tobacco smoking has a decidedly bad influence upon the course of the dis- 
order, but this does not imply that it is necessarily a cause 

Pathology The basic lesion is an inflammation of the walls of both 
aiteries and veins of the limbs With this, as a natural consequence, throm- 
bosis IS invariably associated Vessels of medium size are the ones first 
involved Buerger maintains that the most characteristic, acute, inflam- 
matory changes, marked even by occasional abscess-hke collections of pus 
cells m the thrombus, are seen in the superficial veins, that is, those outside 
the muscular mass of the leg However, these superficial veins are involved 
in only about one-third of the cases It is probable that some good-sized 
artery (and vein) belonging to one of the three main, deep systems below 
the knee is first attacked Progressmg in relapsing fashion with intervals 
of quietude, the thrombosis may extend in either direction, finally occupying 
the greater part of one or more of the three main trunks and even, in the 
most serious form of the disease, penetrating into the smaller vessels of the 
feet and toes In that case gangrene, very much like tliat of arteriosclero- 
sis, sets in The thrombosing piocess need not necessarily obstruct com- 
pletely the arteries and veins it involves Narrow channels are often left 
as die thrombus is converted into scar — organized, in medical parlance — 
but no vessel which is attacked ever again carries more than a small fraction 
of the original blood stream The tendency in the average case is to diver- 
sion of the arterial blood from the large and medium to the finer vessels or 
arterioles, a piocess which requires years Sometimes the femoral artery — 
the main vessel of the leg — ^is obstructed high up in the upper thigh, in which 
case the blood is often able to flow through newly opened channels about the 
blocked vessel and supply the peripheral parts through the relatively normal 
ones beyond Actually, as already stated, it is when the small vessels of die 
feet and toes are diseased that the condition is most serious, for then a col- 
lateral circulation cannot be established to supply these distant parts 

Symptoms The disease is able, occasionally, to establish itself with- 
out causing any symptoms Pam is a late, nevei an early symptom, and 
even intermittent claudication on walking, the one characteristic early cm- 
dence of the disorder, need not be observed in persons pursuing a sedentarj 
occupation As a rule, just as already has been told of arteriosclerotic \as- 
cular disease, the individual first notices a cramp-like sensation in the calf 
of the leg on walking This appears constantly when he walks for a partic- 
ular distance at a particular pace so that one is accustomed to say that the 
painful lameness occurs after walking one or two blocks, or perhaps a 
quarter of a mile If the individual attempts to continue walking, the 
pain increases, finally involving the whole lower leg and radiating up the 
thigh If the victim sits dow'n, however, or even stands still, the pain dis- 
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appears m a few minutes, and he can walk on as before Hence the term 
“intermittent claudication,” or “intermittent limp ” 

At this early but characteristic stage, which may peisist for months or 
even years, the appearance of the affected limb — ^the two are seldom involved 
to an equal degree — is usually quite normal If any change is evident, the 
foot and toes may appear a little pale In that case, the individual will be 
apt to notice some slight feeling of coldness or even a tendency to “numb- 
ness” in the foot Atrophy of the muscles, so common in arteriosclerotic 
arterial deficieniy, is absent 

A later stage is marked by some degree of redness or blueness of one oi 
more of the toes, especially the great toe A part of the forefoot may even 
show the change, with which some slight swelling is apt to be associated 
The discoloration is increased upon dependency and disappears on elevation, 
but in that position is succeeded by an unhealthy whiteness At this time, 
spontaneous pain usually sets in It has a disagreeable, burning quality, is 
apt to be made worse by elevation and diminished by depression of the limb 
Even now, no ulceration or gangrene need be present, though both are 
threatened, and the subject is crippled The affected foot is often sensitive 
to handling Even in the absence of injury, the disease tends to progress 
For dependency leads to swelling (edema), which m turn mtei feres with the 
already deficient blood supply of the pait, a viaous circle 

A late stage is marked by actual ulceration or gangrene The tip of 
a toe, a spot beside a badly curved nail, or over any bony prominence, often 
becomes deep purple and then black; or a small ulceiation forms in one of 
these areas The disorder is much like that of arteriosclerosis, though there 
IS somewhat better resistance to infection Pain, however, is decidedly 
more severe, persistent and disabling If uncontrollable, pain rather than 
gangrene enforces amputation 

The course of thromboangiitis obliterans may be judged from the above 
account of the pathologic changes and symptoms It is slow and subject to 
progress and recession Fulminating cases are rare Very chronic ones, 
marked by an intermittent Jimp in one leg, which persists for years without 
change, are not uncommon Injury is very apt to lead to so rapid a develoji- 
inent of the disease that it appears actually to have caused it, but ill-advised 
treatment of an “ingrowing" toenail or of a corn or callus is ntaily as apt to 
be the exciting. aggra\ating factor 

A \ery interesting matter is the possible relation of the fungi of the skin 
.ind nails to the disease, that is, the dcrmatophytoscs and on>choni>coaCS, foi 
which the lavniaiiS name is ‘ athlete's foot." Certainly, secondary infettioii-- 
with bacteria arc introduced through the desquamations, tracks and &eriou> 
deformities of the nails due to these diseases Conceivably, the ti>»nes maj 
become ovcr-eii5iii\e to the protLin** of the fungUh In any case, treatment 
of svrinun uifeNtaiion uith fungi i* \aluabl(. in a prophylactic ivav and in- 
lU.eiite-* facorahU thi. course of the di-ease .\^u^lon has already be''n niad» 

•it the rel uior, of tobacci) -ni*Aint; to thromboangiitis oblittrari-f One oiftn 
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sees a superficial wandering phlebitis heal and fail to recur as a result of 
withdrawal of tobacco, and occasionally a dramatic relief of pain 

Considerable space has been given to an account of the pathologic 
clianges, clinical symptoms and course of this rather common disease to 
bring out its capacity for latency, for periods of activity and qmescence and 
for responding, favoiably or adversely, as the case may be, to a number of 
factors These must be kept m mind m analyzing the effect of mjury 

In respect to evidences of a defective arterial circulation, reference 
should be made to the various tests described under arteriosclerotic arterial de- 
ficieni^ In geneial, these tests are equally apphcable m both diseases The 
roentgen-ray, of course, will not reveal the calcification of the arteries char- 
acteristic of arteriosclerosis But the colors in the skin, the reaction to ele- 
vation and depression of the limb, and the presence or absence of the arterial 
pulsations mean just what they do m arteriosclerotic arterial deficiency' 
Naturally, the comparative youth of those suffermg from Buerger's disease 
makes the small vessels of their toes and feet more responsive to external 
temperatures, and thus the color of the toes often changes rapidly (and indi- 
vidually) as their surroundings vary between coolness and warmth Such 
vasomotor effects are partly responsible for the “red, white and blue” toes 
of Buerger's disease 

Aside from the appearance of mflamed thrombosed superficial veins in 
a small proportion of cases, there is no visible sign of the involvement of 
vems in the disease The tests relate wholly to the state of the arteries 

The Relation Between Thromboangiitis Obliterans 
AND External Violence 

The effect of a blow, crush, spram or wound upon a limb, already the 
seat of thromboangiitis obliterans, is to bring out, rather dramatically in 
some cases, evidences of disease and to hasten its course The failure of 
repair in lesponse to injury when the arterial blood supply is deficient has 
already been explained This occurs in Buerger’s disease just as in arterio- 
sclerotic states, and injured tissues become discolored, or partly gangrenous, 
or wholly gangrenous, according to the degree of arterial deficiency and the 
nature of the injury Wounds heal badly and, in consequence, infection is 
threatened 

Over and beyond such immediate effects as the above, the disease itself 
is decidedly aggravated Let it be supposed that a man of 30, supposed!} 
well, IS injured by the dropping of the edge of a heavy box upon tlie base of 
his left great toe The skin is not broken He tries to continue work but 
finds the toe painful and gives up after a few hours Bejond some black- 
and-blueness, the region of mjury is little changed for a day or two. but 
soon the great toe becomes reddish-blue and increasingly painful There is 
swelling of the toe and adjacent foot In the course of a couple of weeks, 
a sore appears beside the toenail or the tip of the toe becomes black Then 
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it IS observed that the other toes are a little red, shiny and swollen The 
adjacent foot shows a touch of this change The man objects to handling of 
the toes and finds pain increased by elevation of the foot Now perhaps it 
is noticed for the first time that the arterial pulses of the left foot are absent 
To the touch, it is cool below the ankle On elevation, the toes and foot 
appear a dead white On depression, the toes, especially the great one, are 
purplish, the forefoot red, but shading upward into a normal coloi 

The state just pictured is a fairly advanced stage of Buergei’s disease, 
bi ought on within a few days, and well developed within a few weeks, by a 
moderate injury Perhaps an ill-advised attempt is made to amputate the 
partly gangrenous great toe, as a lesult of which a lifeless open wound is 
left Even if healing occurs, the foot is left in some degree painful, the 
individual is crippled and cannot work Thrombosis has probably spread 
from the region of injury by way of connecting blood vessels Plad theie 
not been some background of disease present, the bruise would have healed 
after a short peiiod of soreness, as most bruises do 

However, this may not represent the whole story When the condition 
in the injured leg has been stabilized, a careful examination will be apt to 
show that the pulses in the second foot are weak — one of them may well 
have disappeared There is often a suggestion that with the acceleration 
of the disease in one leg have been associated the first signs of trouble in the 
other Just why this should occur — ^it need not — is far from clear But 
it is a rather familiar observation tliat while an individual is confined to bed 
by a process of thrombosis (“phlebitis”) in the veins of one leg, a similar 
piocess occasionally starts in the other Something of the same sort may 
occur here 

Other injuries than a bruise are capable of pioducing similar changes 
These include accidental wounds and abrasions as well as the cutting of corns 
or calluses and purposeful but ill-advised operative treatment of a deformed 
nail or toe^ Such things should be inquired into in connection with the 
alleged incitement or aggravation of thromboangiitis obliterans by injury. 

The Evidence of Injury In the absence of other causes and even in 
the absence of an} previously rccogjnized s}niptoms, the appearance of red- 
dish-purple discoloration and swelling, following within one or two to 10 
(lav s of an injury, indicates that a latent thromboangiitis obliterans has been 
activated Often a careful interrogation will, of course, disclose a story of 
earlier lanienes> on walking The age of the individual will be of no great 
importance, provided it is under 50 

In addition to the Cf»lor changes and disappearance of the pulses at the 
ankle, a ^tuilv of the arterial o^LilIations in both leg** will often be important 
If a blood prf*-»urt. tuli lonnected to an aneroid ‘.phvgnionianoineter i> 
ttrndv wrapjH.d about the calf and uitlated a*» if to record the blood prts-»ure. 
the artL*'Ml bial*- vvill givi, .t regular vibratioii to the indiciitor needle Tin 
*‘gnroU'. i.'\-tir-it»M of t^'c 1 sedic in the normal ptr>>on being known, a It»' 
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sened excursion in a case under study suggests strongly that the large arteries 
in the leg are in some degree obstructed by the disease 

It goes without saying that, provided die individual has sufficiently 
recovered from the local disorder of the toes and can walk with reasonable 
vigor, the subsequent occurrence of the characteristic intermittent limp offers 
confirmatory evidence that Buerger’s disease is now established 

Evidence that the signs of disease, alleged to have been caused by an 
injury, are due to aggravation of thromboangiitis obliterans, rests upon the 
appearance of the toes and foot (by contrast with the previous state), the 
prompt appearance of the changes and the incapacity of the individual The 
arteries will not appear calcified by roentgen-ray A normal state of the op- 
posite leg does not deny the diagnosis of Buerger’s disease, but diminished 
strength or absence of one oi both of the arterial pulses in the opposite leg 
confirms the contention that the disease is present 

If the injury is alleged not to have been the cause of swelling, discolora- 
tion and other signs indicative of the disease, it would be necessary to show 
that these signs had been present before the injury and had persisted without 
significant change As in arteiiosclerosis, it is beyond probability that note- 
worthy effects of thromboangiitis obhterans should appear spontaneously as a 
coincidence with the injury 

That thromboangiitis obliterans did not entei into the disorder preapi- 
tated by the injury would only be mdicated by the absence of characteristic 
signs of the disease in tlie mjured leg, already described 

Thermal Injuries Exposure to Heat and Cold To heat, the tissues in 
thromboangiitis obliterans react just as do arteriosclerotic tissues, that is, 
heat calls for a metabohc activity for which a blood supply is not forth- 
coming Thus, the terminal parts of the foot are readily injured by heat, 
the slan destroyed and ulceration established 

Severe cold, thatus, actual fieezing, causes gangrene of the parts exposed 
It must be supposed that, owmg to the diminished arterial supply, frostbite 
under these conditions occurs more lapidly than is the case with normal 
tissues 

Exposure short of freezing is likely to increase the contraction of the 
smaller arteries of the toes and feet There is present in these vessels an 
element of irritabilily, that is, their muscular walls are readily thrown into 
spasm by coohng This is an exaggeration of a normal reaction to cold 
already described, and indeed an excessive vasomotor irritability in response 
to cold IS not by any means peculiar to thromboangiitis obliterans How- 
ever, tlie effect of exposure to cold, if senous or repeated, is likely to aggra- 
vate the disease 

Economic Aspects of Thromboangiitis Obliterans The age of most in- 
dividuals suffering from this disease holds out a promise of a considerable 
degree of recovery and some econonuc rehabilitation 

The mild form of the disease, of which the only evidence will be inter- 
mittent claudication and lessening of strength m, or actual disappearance of 
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the pulses m the feet, limits the mdividuars ability to work to tlie extent tliat 
it lowers his capacity for locomotion, and for operation of a machine re- 
quiring active use of his legs Moreover, it exposes him to aggravation of 
the disease by injury Only in a small proportion of all cases is treatment 
able to remove such incapacity as is present 

The serious form, marked by purphsh discoloration, ulceration and even 
gangrene of toes, can frequently be checked and improved, usually aftei 
a considerable period of treatment, a matter of many weeks and sometimes 
months Let this be called “relief,” not “cure ” The younger the indi- 
vidual, the better the chance of recovery Even tlie loss of several toes is 
consistent with a reasonably active hfe, though not with a strenuously 
athletic one If relief for any reason is not obtained, the disease is totally 
disabling Even if a limb is not lost, the persistence of a weaiing pain 
renders the individual unfit to give his attention to an occupation requiring 
intelligence and care Relief, however, seldom restores the individual to his 
pievious full health For one thing, he will seldom be able to walk fast or 
far, and he will never be able to run for any considerable distance For 
another, he is susceptible to further accident and, consequently, to reactiva- 
tion of his disease He daie not engage in any hazardous occupation On 
the other hand, he is free from pain, his general health is unimpaired, and 
he can give his full mind to his work, such as it is 

If relief of pain and ulceration is secured by amputation of a limb, the 
individual is fit only for a sedentary occupation His amputation will 
leave him without a knee-joint in the amputated limb Only an unusually 
determined person can lead an active hfe and never a strenuously athletic 
one This is partly because the second leg is almost certain to be diseased 
in some degree If both legs are seriously diseased, the individual must be 
held to be totally disabled, being fit only for such work as he can do in the 
house 


Relief of the disease is greatly at the mercy of the individual’s eagerness 
for it and his determination to secure it For example, if the painful period 
l^ prolonged, he may prove so lacking in resistance to pain as to have ac- 
(juired a drug habit Above all, if he will not abandon tobacco smoking, his 
disease will almost necessarily persist and indeed will probablj be aggravated 
lliU'>,^ the victim of thromboangiitis obliterans whose disease is developed 
h> injury may fail to seize an opportunity offered him for improvement and 
ichabihtation, a tendency which is emphasized by the demoralizing eifeet of 
the eN{K.ctatiotis of damages and insurance Such consideration^ as the 
above arc ^sigiidieant even when the treatment secured is ideal and not merely 


of nv;rage value 



MEDICAL FACTS THAT CAN OR CANNOT BE 
PROVED BY ROENTGEN-RAY; HISTORICAL 
REVIEW AND PRESENT POSSIBILITIES 

By Samuel W Donaldson, M D F A C R , Ann Arbor, Michigan 

Introduction 

As the science of the practice of medicine has progressed, new discoveries 
have brought out newer methods of diagnosis and treatment With the 
discovery of roentgen-rays by Professor Wilhelm Roentgen in 1895, an 
entirely new field was opened The growth of this new field of medical 
radiology has been unusually rapid and of great importance Radiology 
embraces the use of roentgen-rays, radium, and other radioactive substances 
Roentgenology is a division of Radiology in that it is limited to the use of the 
roentgen-rays or x-rays, and medical roentgenology may be termed as the 
use of roentgen-rays for the diagnosis and treatment of diseases, deformities 
and infirmities 

In the development of this field of medical science not only medical spe- 
ciahsts but also engineers and physicists have made many contributions At 
first roentgen-rays were used to demonstrate the presence of opaque foreign 
bodies or broken bones m the human body With the increase in efficiency 
m improved machines the pioneers m this new medical saence began further 
experiments to determine the possibilities of this new invisible light Ex- 
perience and shrewd observation, combined with a knowledge of pathology, 
built up for them an ability to interpret properly the shadows they saw upon 
the finished plate As the apparatus became more highly developed the 
technics of the roentgenologists also became more extensive and specialized 
These men soon came to be recognized as specialists, and they formed or- 
ganizations for the exchange of ideas and new procedures Since that time, 
the practice of roentgenology has been, in the eyes of the medical profession, 
the practice of medicine 

Although It may be said that finished roentgen-ray films, properlj termed 
roentgenograms, are merely celluloid records and that roentgen-ray machines 
are merely so much metal and oil and rubber, the essential element of medical 
roentgenology is the physician specialist It is he who makes the examina- 
tion, that IS, directs the teclmical procedures and subsequently interprets the 
shadows on tlie finished photographic film Those physicians and laymen 
who regard a piece of equipment as the answer to any given technical problem 
are laboring under a false impression 

Roentgen-R-vys and the Courts 

The knowledge gained from scientific disco\criCi> soon makes its \\.i\ 
into the courtroom as a means of bringing conMiicing e\idence to the jur\ 

* Received for pubimtion Fcbruai> 2, 19^3 
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The study of finger prints and ballistics, for instance, has found a permanent 
place in administering justice in criminal cases Chemists and toxicologists 
are often brought to court to present scientific facts before juries, and 
photographs had been used as secondary evidence long before the discovery 
of roentgen-rays 

One of the first suits in which loentgen-rays were introduced as evidence 
occurred m Nottingham, England, within four months after Roentgen’s 
discovery The first civil case in America in whicli roentgen-ray films were 
presented and admitted as evidence was that of Smith v Giant^ and the 
Haynes murder trial of 1897 ® was the first criminal case in which roentgen- 
ray evidence was introduced^ The introduction of roentgen-iay films as 
evidence m personal injury suits is now practically the rule instead of the 
exception 

Conflicting points of view exist between the medical and the legal pro- 
fession Because the results of experimentation are unceitam and might 
result in unfair opinions, it is a function of the law to administer the kind of 
justice which has been ariived at through the expeiiences of the past The 
medical mind has been tiained for experimentation Basically the legal mind 
leans toward tradition and precedent whereas medicine as a science is con- 
stantly discarding long used methods as newer and better ones are discovered 
As a result, the law must be cautious in accepting new discoveries for, as 
has been stated, legal decisions are based on precedent On the othei hand, 
in the medical world the tendency is to swing tow aids a new treatment or 
method of diagnosis with umeasonable enthusiasm, perhaps only to find 
after a few years of trial that such method is not as efficacious as it was 
thought to be at the time of its introduction 

The first objection to the introduction of roentgen-ray plates as evidence 
was based on their inherent weakness and fallibility Experts testified that 
no one knew anything about the new rays, and the courts ruled that juries 
should not be misled by something tliat was admittedly an experiment. 
How t\ er, w ithin 20 years the courts treated the roentgen-ray as an authentic 
agent of medical science {Prescott & NWRd Co v Franks (1914)^ 
The trust which the courts place in the roentgen-ray today is illustiatod in 
Flock V. Sciboltl* (1928), in w'hich the Supreme Court of Wisconsin said 
“The ph>sicians railed b> both plaintiff and defendant, when cpiestioned as 
to what extent, if an>, the injuries W'ould be permanent, were practically 
agieed thai no definite .answer could then be made in that regard without at 
hast h iMiig till, aid of an x-raj picture ” Although this opinion was ren- 
dered in a case* iruoKing bone injure, the principle nia> properly be applied 
to other pha''e> of ri^.. it penology 


1 C'J €1.^0 ic.’d Xc* ■,155 

a.r.-. Co t d3. liJSW I.-O (I'/l 1} .\»n t-ui 

6 , o, Is5 v«.» III, .il? V/ tvi iivjbi. 
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Every court in tlie land is clogged by numerous personal injury cases, 
and the State Compensation Commissions are aluays burdened with cases 
awaiting a hearing Into these courts and befoie the Labor Commissioners 
there is a ventable parade of clients and then attorneys armed with roentgen- 
ray films, and accompanying them are those who are willing (for a fee) to 
testify as to the irrefutable evidence presented by the roentgen-ray, irrespec- 
tive of the number or diagnostic quality of the films Even the best tramed 
roentgenologist cannot be expected to arrive at a satisfactory conclusion when 
he IS confronted with an insufficient number of films of poor diagnostic 
quality Although the courts are willing to accept properly authenticated 
roentgenograms in evidence as "pictures,” they do not, it seems, ask the 
question, “A picture of what^” It should be apparent that having such 
a "picture” made and mterpreted by some one qualified to do so is of the 
utmost importance This principle, which can be apphed to the interpreta- 
tion of roentgen-ray films as well as to any other testimony of a scientific 
nature, was given in the celebrated and oft quoted case of Ezving v Goode^ 
in which It was stated " when a case concerns a highly specialized art 
with respect to which the layman can have no knowledge at all, the 
court and jury must depend upon expert evidence ” ‘ 

The general tendency has been to refer to roentgen-ray films as secondary 
evidence That is, they are not employed to prove conclusively that a cer- 
tain condition existed at the time of injuiy or at the time they were made, 
but, rather, are used to aid the witness in explaining his testimony In 
otlier words, the courts have transferred bodily to roentgen-ray films the 
rules of admissibility applied to photographs, maps, and diagrams, and the 
truth and accuracy of such films are protected by these rules It should also 
be noted that roentgenograms are regarded as constituting a part of an ob- 
jective rather than a subjective examination This technical point of law 
is brought out in Reeder v Thompson et al ® Therefore, the law has taken 
cognizance of the fact tliat by means of loentgen-ray machine the bones of 
the human body can be shown and that the “pictures” or roentgenograms 
may be admitted as evidence if they meet the lules of admissibility 

In order that it may be clear that the roentgen-ray is not the all-seeing 
eye but that correct interpretation of the shadows seen upon the roentgeno- 
gram must be made m order not to mislead the jury, the courts have re- 
peatedly recognized the necessity of accurate portrayal of the parts to be 
examined and an accurate description of the findings City of Covington 
V Bovoen^ Stevens v III Cent Ry Co ® In Vale v Campbell,^ the Oregon 
Supreme Court recognizes the necessity of correct portrayal and expert in- 
terpretation Numerous other decisions along this same line can be cited 


5 Ewmg V Goode, 78 F (1897) 

^Rtedtr v Thompson, 120 Kan 722, 215 P 127 (1926) 

T Ctly oj Covington v Bozun, 191 K> 376, 230 S\V 532 (1921) 
^SUzins V Illinois Cent ft Co, 306 III 370, 137 NE. 859 (1923) 
9 Falc t Campbell, 123 Or 632, 263 P 400 (1928) 
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to show that the roentgenograms are the best a\ailable evidence of what they 
show, but wholly fail to convey to the ordinary la 3 niian the facts as they are 
actually shown unless interpreted by an expeit roentgenologist 


Technics and Procedures 


Discussion of the possibilities of the demonstration of disease conditions 
by roentgen-ray must keep m mind that what cannot be demonstrated today 
may be a more or less simple procedure m the future The first medical 
uses of the roentgen-rays were, for example, to demonstrate the bones of the 
body and the denser structures and oigans which cast a recognizable shadow 
on the fluoroscopic screen or on a photographic plate or film ° Important 
developments m techmc have taken place during the years, and recently the 
roentgenologists have centered their attention more on the soft parts The 
progress made m recent years without the use of contrast media seems due 
largely to the ultimate recognition that differences in density do exist which 
were formerly not noted or appreciated Every roentgenologist has been 
able to see and inteipret shadows on films heretofore unrecognized by him 
until some one who had made a special study of a particular condition had 
figuratively rubbed his nose m them In ordei that these shadows may mean 
anything^ medical knowledge must be brought to bear upon them Obviously 
the diseases that do not produce differences in density, either actually or 
potentially — to be brought out by contrast media, are not amenable to diag- 
nosis by roentgen-ray, as they cannot be shown on a film or as it is called a 
roentgenogram Perhaps the best defimtion that can be given for a roent- 
genogram is that "it IS merely a photographic recoi d of the different densities 
through which the x-iay has passed 

Because the diagnosis depends on difference in density, the lungs natur- 
ally offered a peculiarly effective field in that many respiratory disease^ 
occupy with a densei material, which is demonstrable, the normally air- 
filled spaces of the lung E\cn though the early fluoroscopic screens weie 
not \erj efficient, the movements of the heart and thorax were next to come 
under observation Along with this, and as early as 1896 the pioneer work 
was done on the gaatrointcstinnl tract where by the use of an opaque sub- 
stanec in a^ bag the esophagus and stomach could be visualized " Subae- 
queiUlji a bismuth meal and then later barium w'ere introduced as media foi 
1 cuinpletc study of the intestinal tract Each year brings forth ‘«ome new 
method b> which an organ or condition heretofore not possible to demon- 
strate, can be outlined and any change from normal interpreted Kor ex- 
ainp c, t«ie injection of «od*7ed oil or air into the spinal canal as a contrasting 
substiiice has i'5crea>cfl the atciiraej of the diagnosis of spinal cord tumors 
it> an unpretheteJ degree * 


Me 'sUEtd ({Uantilies «»i air bitr^ilueed into the ventricles and .ironnd the 
l'r%'in I'ls »,ee»'nic an es-.^nt,.!* e\ iiini'atioK i»» he emploved for the benefit ot 
the I rain sargen>.i.* f t*n!ra't media arc also Used to outline the e\tcnt and 
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size of fistulous tracts and to determine the existence of tumois of the breast “ 
or witlun tlie abdominal cavity,® the patency of the Fallopian tubes/ and the 
site of obstruction m bronchi ® Also, by injection of a specially prepared 
dye into the blood stream the entire urinary tract can be seen,® and the func- 
tion of the gall-bladder can be shown by the admimstration of a drug either 
orally or intravenously “ Another radiopaque substance may be injected 
into the blood stream, and by means of numerous films made in rapid suc- 
cession the chambers of the heart, great vessels and their tributaries may be 
outlined “ Practically all of these procedures have been introduced within 
recent years, and research work is bemg conducted in order that newer 
methods of diagnosis can be perfected 

If one merely surveys an index of diseases and their comphcations, it 
becomes apparent that there are very few in which roentgen-ray is not of 
some help The lesion may be demonstrated directly or indirectly by show- 
ing changes that are caused by that one particular condition For instance, 
a dysfunction of the ductless glands of the endocrine system causes changes 
in the development of the bony skeleton or body as a whole '' Calaum de- 
posits in the glands themselves can be shown and the ovaries and adrenals 
can be outlined by injection of air as a contrast medium mto the abdommal 
cavity ”* “ The thymus and thyroid and their size and shape, if abnormal, 
can be demonstrated without special techmc “ In other words, the disease 
of the ductless glands cannot always be demonstrated by roentgen-ray, but 
the results of their altered function are known and recognized by the well 
trained roentgenologist 

There never was and there never will be a perfect answer as to what pos- 
sibilities exist for diagnosis with roentgen-ray examination If the exami- 
nation IS done by the most competent available radiologist in the locality or 
the most competent available physiaan, there are no limits that can be ex- 
pressed today that will hold for the future If, however, the films are made 
and mterpreted by any physician or surgeon who happens to have the case, 
there are such extensive limitations that it would require a treatise to list 
them all 

In the development of any paper directed towards evaluating ciiteria in the 
field of scientific proof as an adjunct to the field of evidence, it is timely to 
stress that on some occasions untrustworthy evidence may be accepted as final 
when m reality additional scientific evidence could have been obtained In 
Holliste} V Robeitson^° (1923) the court said it was unwilling to follow its 
opinion in Lashet v S Botton*s Soiis,^ (1914), to the effect that the court 
was “without the power to require such an x-ray examination “ 


Possibilities and Limitations of Diagnosis by Roextgen-Ray 

Keeping in mind that roentgenology is a rapidly adiancing science and is 
subject to new discoveries, one may tentatnely list those conditions which can 

^OHolbsUrv RoberUatt,2IO& Asf Dn 203 N Y 
W Lasher t. 5 Bolton's Sons, IW App Dw. 381, 146 N Y 3-1 (1914) 
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and which cannot be diagnosed by roentgen-ray today In doing so, it is 
probably best to enumerate them according to their anatomical location 
Since the fundamental precepts for roentgen-ray examination and diagnosis 
are that the shadows upon the film are records of density, either inherent in 
the body or introduced for tlie purpose of contrast, our first conclusion is that 
a diagnosis cannot be made if a difference in density cannot be demonstrated 

In listing the diseases, it is necessary to show, as a point in differential 
diagnosis, some of the conditions existing in a particular organ or part of the 
body that can be demonstrated in both its normal and abnormal state Thus, 
the reasons why some conditions are diagnosable and why roentgen-ray ex- 
aminations are not reliable in others will be disclosed 

Head Injuries and diseases affecting tlie head are of great importance 
as it IS there that the central nervous system and the control of the senses aie 
located A great number of industrial and automobile accidents result in 
head injuries and lead to litigation At the present time it is a fair estimate 
to state that perhaps half of the fractures of the base of the skull are not 
easily and readily demonstrable by roentgen-ray This is due to the fact that 
the line of cleavage is not separated widely and often occurs in a plane that 
IS obscuied by the overlying shadows of other parts of the skull Body 
section laminography — sectional ladiography — has not yet been perfected 
to such a degree of accuracy that it is the answer to this problem of demon- 
stration of basilar skull fractures Another handicap in such cases is that 
when first seen, the patient is usually unconscious and incapable of full co- 
operation with the technician in making films in various proj’ections Roent- 
gen-ray findings are usually negative m cases of concussion and in post con- 
cussion and post traumatic changes within the skull cavity 

Differentiation between fresh and recent fractures often piesents a prob- 
lem when a patient has had more than one head injury within a short time 
but when roentgen-ray examination follows the last injury only Small 
subarachnoid hemorrhages, apoplexy and cerebral arteriosclerosis do not 
show sufficient changes to be amenable to roentgen-ray diagnosis Otta- 
sionally some abnormality is shown in the roentgen-iay examination of the 
head of an epileptic patient, but even this does not offer conclusive proof that 
ltd existence i:, the cause of the epileptiform seizures For this reason it 
would have little vvcight .i» evidence it ii was alleged that the epilepsv was 
the direct result of an> injury. 

/ 1 ctk aud JiKVA ^ riuis far nothing has been said {lertaiinng to roeiitgeii- 
ra) examin itioit'* of the teeth and javvs The mandible and maxilla winch 
inav be e'uisidered in the same manner as other bones and subject to fracture <>. 
innior> and nitectto>i'>, are a'« easilv accessible for radiographic examination 
ard ill igia.s*^ as anv other bone 


Dental rcrcnigcu-ra^s are* a neccs'arv |i.irt oi ever^ dental CAaiiiination for 
the n'sCovtrv ui ait.eal dt e I'e and uiicrnptetl teeth, and ina> be lerini<l as 
»n'ja.ra{ivc .arching fur a f*Mi « of infe<iion fleiital filin» h i.e be’tii 

mte^i xcd cvide.ue id eoart is a iiuaiis of identification m crinmMl 
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actions when bodies could not be identified but when the shadows of the 
metallic fillings could be identified by the dental surgeon who had done the 
work upon the teeth Diseases of the salivary ducts may be shown by m- 
jection of a contrast medium, and calcuh in the glands themselves or in the 
ducts may be shown in the same manner as a calculus in any other part of 
the body 

Eye Non-opaque foreign bodies m the eye as well as soft tissue lesions 
of the eye ball and orbit are not demonstrable unless they have caused secon- 
dary bone changes The cup shaped bony structure of the orbit precludes 
fine definition of the soft tissues of the eye and its various surrounding struc- 
tures Opaque foreign bodies in the eye can be detected and locahzed 

Nose and Throat Most conditions of the nose and throat, with the ex- 
ception of the cavities of the nasal accessory sinuses, the middle ear and the 
mastoids, are diagnosable by direct observation by tlie examinmg physician 
Although allergic ihinitis with edema of the mucous membrane of the struc- 
tures may simulate, on the roentgen-ray film, the density of a pathological 
process within tlie sinuses, it can be differentiated from sinus disease by the 
chmcal history, clinical findings, and sensitization tests Here it may be said 
again, that, in many instances the roentgenographic findmgs are not always 
the last word, but are to be considered with other findings in arriving at a 
final conclusion 

Chest As has been stated, the heart and lungs drew the attention of 
radiologists in their early endeavors The normal density of the struc- 
tures and the readily demonstrable changes caused by the substitution of 
new densities when disease occurs, combined with the comparative ease of 
examination, paiticularly lend the chest to comprehensive study Tubercu- 
losis, pneumoma m its various forms, pleural effusions, and foreign bodies in 
the bronchi are all well publicized, and when such a condition is suspected, 
the laity consider the physician in charge of tlie case derelict in his duties if 
he does not include m his examination a radiological consultation 
, Silicosis and die various pneumocomoses have received their share of 
attention within the last decade as a result of the enactment of laws declaring 
them to be among the industrial and occupational diseases for which com- 
pensation may be claimed, Jones v Rinehart and Dennis Co ^ (1933) 
The second and later stages of sihcosis, asbestosis, anthracosis and similar 
conditions are diagnosable by radiological examinations , and, in addition, it 
can be determined by tlie same means whether or not another disease is super- 
imposed ” 

In respect to the medico-legal possibilities of inhalation occupational 
diseases and the possibility of post-war claims, if gas is used, one must con- 
sider the effects of noxious gases upon tlie mucous membrane of the trachco- 
bronclnal tree, in wluch the roentgen-ray findings are ml, altliough the patient 
may have severe, acute or chronic symptoms Spray painters, using lead 
paint, are subject to lead poisoning %vhich may be discovered b> means of 

12/oin.f V Rinehart and Dtiiuu Co, 113 W Va. 414, 16S S E. 4S2 U933). 
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clinical laboratory findings or demonstrated roentgenolog^cally in other parts 
of the body Spray painters using cellulose products do not show any lung 
changes roentgenologically Fungus infections in the lungs resemble other 
acute respiratory infections Diagnosis is usually confirmed by finding the 
specific organism m the sputum Diagnosis by roentgen-ray of syphilis of 
the lung IS doubtful 

Heart and Aorta A roentgen-ray examination of the chest does not 
mean that the person observed has had an examination of the heart even if 
the shadow of the heart is outlined upon the film In some cases of heart 
disease and m congenital lesions the heart outline on the film will be an 
indication for further cardiac study A complete examination of the heart 
roentgenologically is a special procedure done by tracing the heart outline by 
means of an orthodiagraph, or with films made in more than one projection 
at a distance to produce the minimum of distortion, conventionally seven 
feet tube-film distance Calculation of the cardiac size is then made from 
measurements of the heart silhouette “ Special examinations may be made 
by means of the kymogram, in which a grid moves across the film during a 
set interval of time, and the alterations in the markings caused by the move- 
ments of the heart are interpreted^* All of these finding^ should be cor- 
related with those of the electrocardiogram and clinical examination by 
means of the stethoscope Special examinations of the heart and gieat ves- 
sels may be made, as stated previously in this paper, by injection of a radio- 
paque substance into the blood stream,*' i e , angiography, but the technic 
of such examinations is barely beyond the experimental stage and is not used 
under ordinary circumstances at tlie present time 

This experimental work has also shown that coarctation of the aorta — ^a 
congenital by-pass of the great vessels — of a minor degree can be shown by 
angiography whereas formerly the diagnosis was made from a scalloping 
defect m the ribs caused by a change m the collateral circulation of the inter- 
costal arteries 


Aneurysm of the aorta and aoititis may be diagnosed by loentgen-ray 
and can be differentiated from lung tumors, mediastinal masses, and other 
chest conditions by using films and fluorobcopj oi in special cases the kymo- 
graph combined \Mth the other two methods Disorders of the perzcardiuin 
arc detected b\ the same roentgenographic procedures as are used for stiidj 
of the heart and aorta 

• Ibdouicn In liiimg those conditions of the abdomen which cannot be 
oiagno^ed b\ roentgen-raj., wt, must first turn our attention, as in other parts 
of the bod}, to me acute conditions Acute appendicitis, acute pancreatitis, 
jelMc mtlmumture disease and other acute infections do not always, and 
in inan\ c.i-'Ca iicvtr, show <Ii,igno»tic flifteiences in densitji by the iiaiu! 
niLtlteds fjf ex-^riiin ition Anv acute tbiloniinal condition causing extreme 
jail* a*id sV'nptomi of -inx:!. •»} oulil luvc the benefit of a survey film made m 
n utc :r I’t * :*e '5tic*i m .in Lifurt tu detect the presence of free gaj in the 
real *.,.'*itv. demar’g mat ii ere ha> been a {f^rioration at lome 
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point m the gastrointestinal tract The absence of free gas in such suspected 
cases indicates that further study must be made to rule out cor onar y heart 
disease, bowel obstruction or any other acute abdominal condition producmg 
prostration 

In rupture or perforation of the liver or spleen, some roentgen-ray find- 
ings may be apparent, but they are certainly not convincing enough to make 
a positive diagnosis except in rare cases Diseases of the spleen which do 
not pioduce enlargement oi cause areas of calcification cannot be classed as 
among those which can be diagnosed by roentgen-ray 

Circulatory System Diseases of the blood stream involving the com- 
ponents of the blood are not at all dependent upon roentgen-ray for diagnosis 
per se However, positive bone changes m some of the hemolytic anemias, 
such as sickle cell anemia, may be some of the first noted changes in these 
cases The leukemias may present diagnostic roentgen-ray changes or find- 
ings which indicate further clinical laboratory study to confirm the existence 
of the disease Peripheral vascular diseases, varicose veins, and thrombo- 
phlebitis or obstruction of an artery, as well as of a vein, present no positive 
loentgen-ray findings in the usual examination However, by special ex- 
aminations and the use of contrast media, worthwhile information may be 
gained 

Examination in neurotrophic conditions which result in atrophy of the 
bones of the feet or liands, depending upon the extremi^ affected, such as 
Raynaud’s disease, or tumors and injuries of the spine and Buerger’s dis- 
ease, le, endarteritis obliterans, a disease of unknown origin for which 
compensation has been claimed as aggravated by injury (^Hall v State Com- 
pensation Com’i “ (1931)), show the bone (Ganges but not those of the 
vessels even with soft tissue technic Roentgenographic examination for 
these and similar conditions of the peripheral vascular system may require a 
special procedure in which a radiopaque drug, used for pyelography, is in- 
jected into the blood stream and films made during the injection to show the 
course of the vessel and point of obstruction or narrowing By this same 
technic varicose veins and the collateral circulation set up around venous 
occlusion may be demonstrated ” 

Bone and Joint Even though the bony skeleton and its joints ha\e 
always been before the eye of the radiologist, many difficulties arise in this 
part of the body, which is the easiest to show roentgenologically Much at- 
tention has been gi\en in recent years to the rupture of the nucleus pulposus 
of the intervertebral discs and the resultant changes which occur in the 
vertebral bodies Herniation of the disc into tlie spmal canal, associated 
with severe low back pain, may occur, and although definite evidence of 
rupture can be shown by roentgen-ray, a positive opinion that the herniation 
extends into the spinal canal cannot be made without the aid of a contrast 
medium, either air or iodized oil ^ 

13 Hall I? State Compensation Com’r, 110 W Va. SSI, 1S9 S E S16 (1931) 
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Once again we must turn to the acute conditions and state that those in- 
volving bone are not readily diagnosable by roentgen-ray The radio- 
graphic findings in acute osteomyelitis are negative, but every radiologist has 
had the experience of being severely criticized because he was unable to 
demonstrate evidence of bone infection within a day or so after the onset of 
the symptoms Before a diagnosis of bone infection can be made by roent- 
gen-ray, it IS necessary to wait until there has been sufficient cliange in 
the periosteum or in the uniformity of bone density in that area to show that 
it IS not normal Another of the acute conditions which must come under 
consideration is the differential diagnosis between early joint tuberculosis and 
a recent soft tissue injury Clinically the two conditions may be very 
similar, and only after sufficient lapse of time can the decision be made by 
roentgen-ray Soft part injuries to joints are usually negative in routine 
examinations, but by special procedures certain findings can be demonstrated 
that are convincing evidence that injury to the cartilage and ligaments has 
occurred 

Crushing injuries to the vertebral bodies are not difficult to show, but 
linear fractures and injury to the articulating portions require painstaking 
technic In other instances linear subperiosteal fractures are not demon- 
strable immediately after the injury but are easily discernible after bone 
absorption has taken place about the fracture Small aieas of malignant 
metastases in the bones are not always visible even though clinically they 
may be suspected This is due to tlie fact that not enough change has 
occurred m the bone texture to be seen and the area involved may be ob- 
scured by overlying bone cortex In those aged persons who are suffering 
from demineralization of the bones, especially the spine, it is exceedingly 
difficult to be positive whether the ciushing of one or more vertebral bodies 
IS tlie result of a recent injury or whether the crushed body existed before 
that time and the symptoms were merely aggravated by tlie injury 

Ordinary soft tissue injuries such as sprains, bruises, torn ligaments, and 
hematoma arc not examined by roentgen-ray to show the injury but to rule 
out the puSMhility of a concurrent bony injiiiy Many of tliese injuries, 
especiallj hematoma, may show pathological changes after a lapse of time 
hj a deposit of calcium in the hemorrhagic aiea Mjositis ossificans — 
calcium deposit in the muscle — is a frequent post traumatic finding when 
uegati\o findings existed at the time of injury 

ProbahU the most common comphimt of a large percentage ot the pa- 
tients <en dail\ m outpaium orthopedic clinics is low back pant From 
the iKniit of \ie\\ of the compeiidatioii in^uiance claim adju-^ier, a low back 
nain, alleged to K* the result »>! a most trivial accidental injury, i> the inoat 
hwirdous he is called ujniii to seitte, 'Ihc Mcroitiac joint la Mibjcct to the 
?^«nc ccPfiiii«i”s Is ?ny <»ihcr joint, namely, niflaininatioii and trauma 'Ihc 
diturcijod di.*gn'*^'«t> between pain arising from the hiinliosacr.d region, 
ij»e hmdar -'p'ut, a.f! tuc --acroil* ic joint sliould be made by the * -v ninning 
ihc'-tciin oy ox i vareiul history and piu'-ical u.^.tintiMtion t anil then 
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he should confirm his findings by radiographic consultation More often, 
though, the physiaan eiqiects the radiologist to make the diagnosis with- 
out chnical findings If the patient has lost time from work, he claims 
compensation because of disability, and he cjqiects the radiologist to testify 
tliat his films show evidence of the mjury In the great majority of acute 
sacroihac cases the roentgenograms are negative, but speaal procedures may 
be resorted to in an effort to bring out additional evidence In chronic cases 
sufficient bone prohferation has occurred to indicate to tlie tramed roent- 
genologist the pathologic lesion present In some cases the dinical findings 
of sacroiliac sprain may be accepted in court in lieu of tlie roentgenographic 
findings (Tayloi v Southern Engmeei mg Constr Co^* (1930)), in which 
a physiaan expressed the opinion that a sprain of the sacroiliac joint severe 
enough to cause total disability, will not necessarily cause a widening of the 
bony relations or other bone injury sufficient to show in roentgenograms 
The court in affirming the award for disability accepted the above testimony 
over tliat of a physiaan who had testified that a sacroiliac sprain could always 
be shown m the roentgenogram 

In addition to strains, sprains, tom ligaments, and other injuries not 
detectable by roentgen-ray, anotliei question which often confronts the ortho- 
pedist or roentgenologist is that of arthritis of the spine aggravated by 
injury There is no word in the medical nomenclature that is misused more 
often than the word “arthritis,” nor is there any word that is more likely 
to befog the medico-legal picture The term hypertrophic arthritis has been 
and IS still being used relative to the margmal changes found about the bodies 
of the vertebrae, cervical, dorsal and lumbar Arthritis does occur in the 
spine, but it must be remembered that it can occur only in true diarthrodial 
joints, and of these the only ones in the spine are those between the inferior 
articular processes of the vertebrae and the corresponding facets of the 
vertebrae below The term hypertrophic arthritis as commonly used by 
physicians is a descriptive term of the changes found When, however, it 
comes to the industrial or medical legal use of this term, it may become a 
cause of unnecessary cost to the defendant corporation or insurance com- 
pany It IS generally accepted that lipping, spurs and margmal deposits are 
brought about by chronologic or anatomic age, or botli, and are physiologic 
in nature Obviously tlien, there can be no aggravation of these changes as 
they are normal heaMiy bone ” 

When one undertakes to state bnefly what conditions, normal and ab- 
normal, cannot be shown by roentgen-ray, he must immediately qualify that 
statement by adding "by routine examinations ” Innumerable conditions 
that cannot be shown by the usual routine exammations can be \ery easily 
shown by a special technic or method The simplest illustration of this is 
tliat stomach lesions cannot be shoivn by a film of the abdomen but are easily 
determined by a barium meal A fracture which cannot be shown by routine 
examinations of the long bones can be brought into \iew by merely changing 

^^Tayhrv Southern Engmeenng Const Co, 13 La. App 292, 125 So S?7 (1930) 
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the position of the part to be examined from the routine position to a 
slightly oblique one 

One of the perplexing problems that is often brought out in suits fol- 
lowing non-union of fractures is whether or not there were soft tissues inter- 
posed between the fragments and whether the roentgen-ray would show 
such to be the case In Stoll v Balass^^ (1929), tlie court takes judiaal 
notice of the question and answers it in the following words “There was 
evidence to show that it was the customary and usual practice to use roentgen 
rays in the reduction of fractures, and while they would not show a ligament 
or tendon between the ends of the fractured bones tliey would show that the 
bones had not been properly set so as to permit union ” This may be a 
rather dogmatic statement in part, but the roentgenogram if carefully studied 
should lead one to be very suspicious of the possibility of the intei position of 
soft parts, and tlie subsequent treatment and observation should be carried on 
with this suspicion in mind 

Genitourinary System In tlie genitourinary system practically every 
usual condition is amenable to roentgen-ray diagnosis Some of the unusual 
conditions such as papillitis, carbuncle of the kidney, hemorrhagic nephritis, 
and their complications cannot be readily diagnosed Rupture of the kidney 
may in some instances be diagnosed but not usually without tlie aid of con- 
trast media Dysmenorrhea, acute venereal infections, and eaily pregnancy 
are not within the province of the radiologist, although sterility due to ob- 
struction of the Fallopian tubes and pregnaniy in tlie later months are defi- 
nitely radiologic pioblems Abnormal positions of the fetus, abnoimal dc- 
\clopmcnt, single or multiple pregnancy, placenta pievia,"® and mcasuiemeiit 
of the pelvis to detect if deformities exist which will interfere with normal 
delivery ■* arc now considered routine in many departments of roentgeuol- 
og) when a ftw years ago they would have been classified as special ex- 
aminations The sex of the child cannot be determined even though this is 
not an unusual question for the expectant parents to ask after a roenlgeii- 
ia\ examination 


Cerebt o~Kcrvous System In respect to the neivous s>stem, obviously 
pain cannot be shown, but in some instances it is possible to demonstrate the 
!;M^tence of muscle spasm, thereby indicating that pain to some degree maj 
!)(. pr(.Aciu and in that way rule out the possibility of total malingering 

Moat of the diffuse organic neurological conditions such as multiple 
^chroM'*, familial degeneration of the spinal cord, am>otrophic lateral 
-ekro^i-*, nerve injuries— especially those of the brachial plexus at birth— 
do rot ki.d tluni'X.Kcs to roenigtn-niy diagnosis Muscle airoph> and the 
'tquel'ic of the above and simdar distastn do, however, in time, -how ouf- 
l.i-iv.i*. eh mgts to Ik. notui on tin. film 

Mv'iii gii‘s in 5*s aeiuc forms offers very littk if any niforniation by 
r* ei‘!i,cr*ra) ine a. me nuy bw sa'd iif tnctplialni- with the evttpMon oi 
loxt/ -I- loct; hahti-i, whvli -bow-, -null ca^ifivd arf f- wiihh !hr'’.wll. 
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and It IS by these chaiacteristic shadows that the disease is diagnosable in 
infants “ 

Gastrointestinal System Undoubtedly a chest study is the most fre- 
quently requested of all roentgen-ray examinations, with bone and joint 
second Then perhaps come the gastrointestinal and abdominal studies 
In exammations of the gastrointestinal tract the percentage of correct diag- 
noses of all conditions by a competent radiologist is \ery high and exceeds 
those of the clinician The study of the gastrointestinal tract has become an 
art, and the recent investigation of the small bowel,®® giving an explanation 
of various digestive disturbances, has opened a wholly unexplored field for 
the radiologist Lesions of the esophagus, stomach and large and small 
bowel have always been studied by means of contrast media and under 
direct observation upon the fluoroscopic screen At the present time one 
may list acute appendicitis, acute gastritis, acute peritonitis, and some of the 
local gastrointestinal parasites as not offermg roentgen-ray as the method of 
choice for a diagnosis Some intestmal parasites can be demonstiated by 
giving the patient a specially prepared meal and subjecting him to frequent 
observations in older to show that the parasites have mgested the opaque 
material ” 

Miscellaneous The acute fevers, typhoid, malaria, and other acute 
systemic mfections and the acute exanthemata are not now subjected to roent- 
gen-ray examinations at all Whoopmg cough in late stages does show some 
pulmonary changes, but roentgen-ray is not necessary for diagnosis Tula- 
remia in some cases shows changes in the lungs,®® and undulant fever causes 
bone changes, similar in lespects roentgenologically to those caused b\ 
typhoid ®® Inguinal and other hernias, unless large enough to contain bowel 
coils that can be seen when filled with barium or air, are not subject to roent- 
gen-ray examination primarily for diagnosis 

Undoubtedly a large number of diseases and conditions have been omitted 
fiom this paper, as any cumulative index of radiological literatilre will show 
But at least it has been an attempt to show the fundamental reqmrements 
for this type of consultation and its value in medico-legal work Many 
patients for whom roentgen-ray would be an aid in diagnosis are seen each 
month by physicians who are uncertain whether or not roentgen-ray would 
be of value The radiologist and pathologist occupy an unique position in 
the medical woild as they are dependent upon referred patients, and a very 
good slogan for physicians to adopt is that “AVlien m doubt, ask your 
ladiologist ” 

For instance, any injury or disease involving bones or joints of the human 
body, IS fiom a diagnostic standpoint a radiological problem In James v 
Grigsby (1923) , Tayloi v De Vaughn (1928), and in numerous other 
cases the decision of the courts has been that the physiaan in attendance 
was negligent in that he did not use roentgen-ra>s m the dIagnosI^ and treat- 
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ment of a fractured bone Scientific proof, such as loentgen-ray film, of 
the absence or existence of disease or injury is obviously required by the 
courts rather than a diagnosis made from clinical findings alone 

In certain localities and in certain clinics of this country radiologists 
have tnaflp a special study of some particular conditions and have leached a 
high proficiency m the diagnosis of that disease Among the more prom- 
inent are the radiographic diagnosis of early carcinoma of the breast and 
its differential diagnosis from benign tumors “ , silicosis and allied inhalation 
diseases (especially by those radiologists in the mining and quarry dis- 
tricts) coccidioidal infections (on the Pacific coast) and those condi- 
tions which are more prevalent m certain parts of this country This also 
holds true for the radiologists of foreign countries, who have the opportunity 
of seeing those conditions which are peculiar to their own geogiaphic loca- 
tion, and in the diagnosis of which the radiologists of otlier countries would 

be on unfamiliar ground 

Predictions 




Taking into consideration the rapid advances made by roentgeii-ia> m 
the past, one cannot but be optimistic about the many possibilities for mg- 
nosis that this branch of medicine may produce in the near u urc 
successful results that have been attained by the development an per qc i 
of various dyes for demonstration of the kidney and gall-bladder should 
stimulate investigation for further study of the glands^ of secretion is 
perfectly possible that there may be developed a chemical substance w ic 
would be electively secreted with the pancreatic juice, and such a procce ure 
would undoubtedly shed some light upon the function of that organ and a 
to the now meager knowledge of diabetes Even now' it is possible, by se cc- 
tion of the kidney dye with the proper chemical formula, to determine 
whether the pathology m the kidney involves the glomeruli or the tubules 
Science has made a great step forward in the development of the electron 
inicrObLopc. and it is not outside oi the lealm of investigation in light aniph- 
fication tliat some one may pei feet a fluoroscopic screen that will enable the 
radiologist to sec objects of fine structure which he cannot now distinguish 
at all because he looks upon the screen with pooi c>e accommodation 

The radioactive substances produced bv the cyclotron and the pccuhar 
amiiitv of these siibsiaiices for \ariou> tissues, such as radioactive lodmc 
for the thyroid, phosphorus for bonv *tructiircs and other elements now 


under investigation present iniuimer<iblc possibilities*" 

All oi the-sc changes will and iiiust be accepted b> the courts as other 
scieiU'fic disLoverits have bvcn accepted in the pa>t, and iovv,ird an aid in 
seientific pr* ofiiuV’ijg this paper his been written 
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CRIMINAL INTERROGATION WITH THE LIE 
DETECTOR; EIGHT YEARS* EXPERIENCE 
BY THE MICHIGAN STATE POLICE* 

By Le Moyne Snyder, M D , Bast Laming, Michigan 

During the era since the last war the science of criminal investigation 
has enjoyed tremendous growth This quarter of a century has witnessed 
the development of fingerprmtmg mto a common, everyday procedure 
Scientific firearms identification (improperly called "ballistics”) is a develop- 
ment of the last few years The employment of blood grouping examina- 
tions in cases of contested patemily, scientific determination of alcoholic 
mtoxicatioa and many other valuable procedures have all come into use 
during this same time The medical profession can take pride in the fact 
that Its members have contributed so generously to the development of this 
new field 

Probably the most spectacular instrument devised in this era is the he de- 
tector In localities where it is in common use it has provoked enormous 
public interest The idea of being able to detect a liar by means of a 
machine is fantastic to the uninformed Many saentifically trained persons 
who have not yet had the opportunity to see it in actual operation still regard 
It as a mixture of voodoo and hokum The Michigan State Police for the 
past eight years have employed one of the better known he detectors, the 
Keeler polygraph Although other types of apparatus have also been em- 
ployed from time to time, the results obtained with the polygraph have been 
the most satisfactory However, the fact that the series of cases reported 
here is based on results with the polygraph should create no inference that 
there are not other makes of apparatus which will give satisfactory results 
For thousands of years attempts have been made to establish guilt or 
innocence by such pioceduies as the trial by ordeal, and its more modern 
counterpart, the "third degree” These found expression in an infinite 
variety of cruelties and were only uniform in expressing the frustration 
felt by the prosecutor and police Under this system many guilty escaped, 
many innocent confessed, and all were mistreated 

Physiology Involved When most persons deliberately tell a falsehood 
certain physiological reactions take place These ma> exhibit thcmsches 
as blushing, dryness of tlie throat, swallowing and many other u ays Fol- 
lowing the pioneer work of Lombroso* Marston, Benussi, Larson and others, 
Leonarde Keeler in 1926 developed the polygraph On a moving strip of 
paper tins instrument records simultaneously changes in the blood pressure 
and clianges in depth of respiration Earliei investigators had noted that 

* Received for publication February S, 1943 
> LoMURObo, C L'honinie cnniind, 2nd cd, 1895, i, 33o-346 
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immediately following the telling of a He the blood pressuie rose and soon 
fell again to approximately normal 

Likewise, it was apparent that during the telling of a he and for a short 
time afterwards respirations were apt to be shallow A peiiod of shallow 
breathmg was usually followed by extraordinarily deep respirations in an 
endeavor for the subject to lecovei his bieath Consequently by inter- 



Fic 1 The po]>grapIi in operation The operator nukes an k .it tin. point on 
iliL record .it whieh the question is asked Next to the opentor's hand is tlie put that 
recurils the blood pre^urc while the other one registers dcptli of respirations 


bpersing the qucbtions which ai c dircctU related to the erinie w tth questions 
whicli h.iNe no bearing on the subject under m\cstigation, it is possible to 
throNv the significant changes into bold relief l''or instantc, .i tjpical senes 
of questions might be something like thi^ 

1 Did \ou li.ue breakfast this morning^ 

2 Do joii smoke’ 

2 Do >ou dri\t a car? 

I Did joii dioot John Doe’ 

5 Do \on li.e m Michigan’ 

<>. Do )oii know who killed John Dot’ 

7 Is i<«d.t\ '1 hursd.i> ’ 

^ iii<.e >o'.t bed in an\ ot tht.'ii an<>wcr-v? 
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resistance of the subject during questioning It is attached to the hand of 
the person being questioned and is of value in some cases This unit has 
been used in only a few of the cases reported here 

The reaction of most persons is quite uniform when first informed of the 
he detector and its method of operation They express themselves usually 
about like this “If I were ever put on the he detector I would be so nervous 
that I am sure my reactions would mdicate that I was guilty even if I were 
innocent” Fortunately such is not actually the case Practically all per- 
sons exhibit some nervousness when first run on the polygraph The ex- 
perienced operator can detect this easily and make proper allowances for it 
As a matter of fact, the records are veiy barren of innocent persons being 
unjustly accused by reason of their polygraph tracings In our own ex- 
perience, we know of no such case 

The next question IS quite apt to be “Is the machine infallible?” That 
question is exactly like asking whether a clinical thermometer, stethoscope, 
roentgen-ray marine or compound microscope is infallible A trained 
scientist may be mistaken m what he sees or hears by any of these devices 
Like the thermometer and stetlioscope the polygraph is simply an instrument 
for noting or recording physiological processes and it is possible for the 
operator to be mistaken in his interpretation of the recording Even m the 
best of clinics the interpretation of roentgen-ray film is not 100 pei cent 
accurate, but that does not imply that the machine should not be used The 
same can be said for the polygraph 

There are two essential requirements for the successful employment of 
the he detector first, a competent operatoi, and second, a proper place in 
whicli to conduct the examination 

What should be the background and training of a person who is to con- 
duct polygraph cases ? The first essential is that he have a long experience in 
criminal, business, social, and professional matters In other words he 
must know how “the world operates” He must combine a scientific ap- 
proach to his problems with complete and absolute honesty The tempta- 
tion to indulge m wishful thinking m the interpretation of polygrams is 
often great The requirement of the operator to interpret the tracing as it 
actually is, rather than as what he hoped it would be, is basic When sudi 
a person is properly trained in the use of the apparatus he should make an 
excellent operator A medical training would often be helpful but is by no 
means essential 

In what surroundings and under what conditions should a lie detector 
test be given? When the Michigan Shite Police started using the poI> graph 
eight years ago, it was frequently taken all over the state and tests run on 
subjects in county jails, prosecutors’ offices, or any \acant corner that seemed 
to be convenient It soon became apparent that this wis. a mistake llie 
general excitement and confusion present usualh made it impossible to run 
a satisfactorj test Furthermore, there was a distinct tendeiic) on the part 
of the local police officers to substitute tlie he detector for an adequate in- 
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vestigation from the police angle To attain any degree of success with the 
instrument, it is necessary for the operator to have all of the procurable facts 
with respect to the subject prior to the test Consequently when suspicion 
IS directed toward an individual in connection with a crime, he should not 
be subjected to a polygraph examination until the police have completed an 
exliaustive inquiry into the crime and all related facts 

When It became apparent that this method of conducting an examination 
was unwise, a special room was constructed at the headquarteis post in East 
Lansing This room is situated m a quiet section of the building and is 
sound proof The walls are decorated, the floor carpeted, comfortable furni- 



Fig 3 Questioning a subject on the he detector This shows the new electrodemial 
response unit attadicd to the subject’s left hand and recording on tlic middle pen ot tlu 
instrument The pneumograph tube is adjusted around the imest and tlie blood pressure 
cuff ateut tlie right arm The operator is Detective W M Fetermann and the subject b 
posed by Detective Don Berr> of the Michigmi State Police 

ture lias been installed, and everytliing done to pioduce a quiet, restful atmos- 
phere without unnecessary- fixtures and pictures iihich will distract tlie at- 
tention of the subject No officers m uniform are present and the atmosphere 
IS that of a quiet, business-like office 

After reviewing the case Mith the officers, the operator discusses the 
matter privately with tlie subject Tlie purpose of this is to enable the 
operator to determine tlie precise points of conflict between the accused s 
story and the available evidence The interview also series to impress tin. 
subject that he will be fairly and cii illy treated 
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Technic of the Test By the very nature of the examination the full 
consent and cooperation of the subject is required There is no possible 
way to force a person against his will to submit to an examination To try 
to do so would be precisely like attempting to get a satisfactory electiocaidio- 
gram on a hostile and recalcitrant individual Consequently the “third de- 
gree” and the he detector technic represent opposite extremes m criminal 
interrogation Any show of bodily violence, tlireatenmg, shouting oi abu- 
sive language preclude any success with this apparatus 

The manner in which the test is conducted is explained to the accused 
He IS told tliat he will suffer no pain moie than the slight discomfort from 
the blood pressure cuff about his arm After the subject has consented to 
take the test he is taken into the examination loom and seated in a straight 
chair with the apparatus placed behind him The chair should be equipped 
with wide arms so that he is perfectly comfortable 

All the questions asked can be answered by a simple “yes” or “no” and 
the person examined is told to reserve any explanations or qualifications of 
his answers until the test is completed 

The blood pressure cuff is then applied and the pneumogiaph tube is 
adj'usted around his chest The instrument is then started and lecordings 
made of his blood pressure and respirations for a minute oi so with no 
questions being asked This is to allow the fluctuations in these recordings 
due to nervousness and anxiety to subside 

The subject is then given a numbcis test This is done by showing liini 
10 cards numbeied from 1 to 10 He is told to select one of the numbers 
and keep it in his mind but to he about it when he is asked if that n* the 
number which he has selected In other woids, the subject is to answer 
“no” when each card is presented to him The instrument is then started 
and each card is shown to him slowly and he is asked if that is the card 
ho has selected Of course he answers “no” to all of these questions in- 
cluding that on the number he has chosen 

'I’he purpose of thi5 test i& to sec how he reacts under actual questioning 
and to record Ins rcapoiise on the blood picssure and pneumograph tracing 
when he hca There i-s seldom much ditficulty in dcterniining the number 
chosen Till'* teat also has a eertaiii psychological value by inipreaung upon 
the subject that it la po-»iblc to tell b> niearia of the apparatus whe*n a pei- 
‘‘On 'a evading the truth 


Foflowing tin-., lu* la aal.ed a Neriea of 7 to 10 que-.tion** which deal with 
the crime' itwlt a^ previoUNly nutlined Oue>itiona dealing <hrcetly with the* 
trime are* iiiterapor^ed with tho-je of an irrelevant nature .Vfier this te-^t 
:■» ru 1 tin }>''e*unit)i*r.jph tube md the* pre-"«urc culf aie looseiud and a diorl 
re**t |iiri«<i aIlo\»ed 'llu iimi unually re{eated «»iuc or twice more 

isi’ig ditferi'is irrth \ nue>i'i>»i> .u.d puieing tlu {^rtneiit que’'»tiori-» iii 
X t,x a order V»hen t5u-.e te-t-, arc ‘finp'eted the *i|»,‘rtlor u iiallv* con* 
vh^e 1 :i»'t ii’t Li-v gv-tijs of the criMc o- K tiitircly m- 

. e*r,t » /eca-*’* • ill. i»*ii.v*,»r ;i.c traeui,r > nuv he of *0 h a n tMire th tt thr 
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operator can arrive at no definite conclusion with respect to the guilt or 
innocence of the suspect 

There are many conditions which may contiibute to the making of a 
tracing upon which no anal 3 rsis can be made The subject may be of such 
a low intellectual caliber that he has no normal responses to questions of 
guilt or imiocence Such conditions as an uncontrollable emotional reaction 
or a bad cough may cause considerable difficulty Organic conditions such 
as hyperthyroidism, auricular fibrillation or other arculatory diseases will 
cause difficulty in the interpretation of the tracings However, it is ex- 
tremely difficult for a person who is physically normal to run an innocent 
traang when he has guilty knowledge of the crune In fact the harder he 
tries to, the more pronounced the guilty response is likely to be 


Table 1 

Polygraph Cases Conducted by the Michigan State Pohce 



Cues 

Subjects 

Tests 

Admis- 

tions 

Guilty 

Enawledite 

Cleared 

No 

Analysis 

1935 

92 

165 


41 1 

54 

96 

15 

1936 

88 

197 

591 


26 

43 

19 

1937 

75 

107 

381 

23 

44 

57 

6 

1938 

127 

233 

485 

69 

104 

125 

4 

1939 

153 

222 

354 

49 

98 

111 

12 

1940 

145 

235 

465 

39 

75 

155 

5 

1941 

121 

239 

545 

33 

72 

156 

11 

1942 

104 

153 

473 

34 

90 

60 

3 

Totals 

905 

1551 

3954 

308 

563 

803 

75 


Results of the Lie Detector Test The above table shows the results in 
the use of the polygraph on 1551 subjects over a period of eight years All 
of these tests were conducted by either Captain Haiold Mulbar or Detective 
W M Fetermann On 563 subjects the instrument gave an indication of 
guilty knowledge, and in 308 of these cases an admission was obtained at 
the completion of the test In 803 cases the subject was cleared as having 
no guilty knowledge of the crime and m 75 cases the tracings were of such 
a diaractei that no definite analysis could be made 

In a table of statistics such as shown above there are of course some 
unknown quantities One might ask "How about those subjects on whom 
the instrument indicated guilty knowledge but from w'hom no admission 
was obtained Some of these were tried and convicted, otliers were found 
not guilty and some w'ere not brought to trial Hozocvci, a much moie im- 
portant fact ts that tn no case in zohtch the instninunt indicated that the 
subject had guilty knowledge of a crime have later ez'ents proved an eironc- 
ous conclusion was drawn 

A similar question might be raised as to the 803 persoiib who were 
cleaied by the polygraph In many of these casts the diagnosis of mnoccntc 
was substantiated by the subsequent confession of othci person^ In onK 
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one instance out of this senes did the operator conclude that the subject was 
innocent and later have him confess to the crime Upon subsequently re- 
viewing the graphs, the operator acknowledged that the indication of guilt 
was there but the error lay in the mterpietation of the tracings 

Interpretation of Cases Occasionally it happens that a peison is in- 
nocent of the crime about which he is being questioned but has committed 
some other offense which disturbs his reactions For instance, a truck 
driver was brought in for an examination, who was accused of having 
stolen funds that he had collected on his delivery route At the interview 
prior to the polygraph test he stated that he had a wife and thiee children 
During the test, when questioned with respect to the missing money, he ran 
a perfectly clear record but showed a great deal of disturbance at the sup- 
posedly irrelevant question “Are you married^” The question was re- 
peated several times with similar results When questioned with respect 
to his marriage it developed that he never had been mariied to the woman 
with whom he was living and who was the mother of his children He 
stated that they always had intended to get manicd but had neglected to 
do so until the arrival of the children made it impossible 

During the last eight years that the he detector has been in use by the 
Michigan State Police one of the sinking advantages it offers is m the 
clearing of innocent persons There have been several instances in which the 
evidence against a person was so stiong that he probably would have been 
convicted had the case gone to trial Boi chard ® has pointed out that per- 
sons ^\llo aic entirely innocent of wrong doings aic occasional!} convicted 
of serious offenses 

Some time ago a salaried employee of the state recei\ed his pay check 
and left to spend the Christmas holidays at a small town m Minnesota 
When he rctui ned to I ansing about two weeks later, he repoi ted that he had 
lost the pa} check and requested that another one be issued In due courNC* 
a duplicate check was given to him and the matter foi gotten A year latci, 
while he was spending the hohda}S in the same Minnesota town, the original 
check was cashed, the onl} alteration being that it was dated a }e.ir later 
'i he cashed \oucher returned to lousing before he got back and when he 
arrieed he was placed under arrest Of eour>e he protested hi> inimeente, 
but the fact that the check had Intn cashed in the same «niall town in w'hieh 
nc wa-» known to he at the tune, and in which he had not been for a year, 
made -irong c.iie tgaiiist him Kveii the cndor-'cmcnt afqa.ircd to be hi'* 

On tl e (rfd} graph thi^ nun ran a complete!} imioeent tracing and on tlic 
Ntrcngth oj that alone he wa> re’ea-'cd A few weeks later the truth of tin* 
metier hecame known, ihe cheek was lost a'* he had «onttiuU<l and tVl 
into the hmd> ot *> nun who had t %ae(!v the lainj na.ne He he'd th' 


t«ir t/ully djjj se.ir, endor->«<t ainl 
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cashed it The fact that the state employee happened to be in the town at 
die same time was pure coincidence Enough similar experiences have hap- 
pened to warrant the conviction that the polygraph is a great source of pro- 
tection to the innocent person 

Likewise, the apparatus is of gieat aid to the police when the evidence 
agamst the suspect is rather weak but the polygraph shows he has guilty 
knowledge of the crime Even without an admission it gives an incentive 
to the police to keep workmg on the case until more evidence is uncovered 
In the experience of the Michigan S^te Police many cases have been fol- 
lowed through to a successful conclusion, which undoubtedly would have 
been dropped early in the investigation had not the polygraph convinced the 
officers they were on the right tiack 

Status of the Polygiaph in Court Inbau® in his recent book “Lie De- 
tection and Criminal Interrogation” has completely covered this topic Only 
a few attempts have ever been made to introduce polygraph evidence in 
court In Michigan no direct attempt has ever been made to introduce this 
type of evidence The occasion seldom arises when such a move is neces- 
sary 01 even desiiable Although the instrument has definitely proved its 
wordi, still there are no set standards for either apparatus or operators 
Consequently it is apparent that one fiasco in court might retard the suc- 
cessful use of the device for many years The he detector is not an in- 
strument that can be turned on and played like a phonograph It is simply 
one useful aid to the criminal interrogator, yet the attempt is usually made 
to put the polygraph rather than the operator on the stand In court it 
IS like trying to examine a microscope rather than the pathologist After 
more years of experience have been accumulated witli this device and stand- 
ards of technic have been established, it may be possible for trained criminal 
interrogators to give an opinion as to guilt or innocence partially based on 
he detector recordings 

Case Report 

On December 1, 1942, a report came to the East Lansing detadunent that Mrs 
Ellen Pitts was missmg and a routine mvestigation was started The investigators 
learned that Mrs Pitts was married, mother of four diildren, and a few weeks earlier 
had deserted her family who lived on a farm near Morrice The investigation also 
disdosed that she was keeping company with Harland Kevins, aged 28, married 
and father of four children, living at 528 South Detroit Street, Lansing Township 
Kevins had bought a homemade house-trailer situated in an abandoned clay pit about 
a half mile from his residence and tliere had installed Mrs Pitts 

On being questioned by die police Kevins asserted that he had not seen Mr** 
Pitts for a week or so but thought tliat she had obtained a job as a domestic Tlit 
trailer was searched and eveiytliing found to be in order 

On December 8 Mrs Kevins came to the police post and said tliat her husband 
while intoxicated, liad told her that he had shot and killed Mrs Pitts and burnd her 
m a hole that he had dug in the back jard or their home on Dttroit Street She 

sInbav, Fred E Lie detection and crnninal interrogation, 1942, The Willniia & 
\Vilkin» Co, Baltimore 
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Stated that he adimtted tlie footing occurred on November 21, 1942 and then he 
liad buried her on November 28 Officers went to the Nevins home, and although 
there ^vas a heavy fall of snow on the ground the grave ivas located, and on di gg ing 
down about a foot and a half they found the body of Mrs Fitts An autopsy dis- 
closed that she had been shot with a 22 caliber bullet squarely between the eyes The 
bullet had fractured the base of the skull and coursed downward toward the back of the 
neck 

Nevins was ariested but insisted that he did not shoot Ikirs Pitts His story 
was that when he went up to the trailer at about 7 p m on November 21 he found her 
dead and didn’t know whether someone else had shot her or whether she had committed 
smcide He told in great detail how he had picked the body up and kissed it but had 
finally left it as he had found it The followmg day he had returned and cleaned up 
the blood and laid the body out carefully on the floor He came nearly every da> 
mitil the evening of November 28 when he placed the body in the back seat of his 
car and took it home He borrowed a ^ovel and dug a hole m the back j'ard, and 
when some neighbors inquired what was going on he replied he was digg m g a new 
privy vault The body was placed in the hole and covered up 

The bullet which had killed Mrs Pitts had been fired from a rifle owned bi 
Nevins He said that the rifle had been loaned her some time ago for protection as 
she lived in a lonely place In die meantime he had taken the rifle home 

Wlien run on tlie he detector, the card test was first employed Nevins showed 
a definite reaction to card number 3 which was the one he had sdected When 
questioned on the shooting of Mrs Fitts, Nevms showed definite reactions to tlie 
questions 

5 Did you shoot Ellen ^ 

7 Did you have an argument with Ellen’’ 

9 Ha^e you lied to any of these questions’ 

A lepetition of the test disclosed identical reactions Following the polygraph ex- 
amination, Nevins signed a confession tliat he had intentionally shot and killed the 
victim 

The facts were that Nevins had become jealous because IMrs Fitts was 
running around w’lth some otlier men On November 21 Nevins went up 
to the trailer in the morning and picked her up They had been together 
practically all day drinking beer in several different taverns About 6 o’clock 
in the evening they went back to the trailer and the argument started about 
Mrs Pitts’ relations wnth otlier men and during this Nevms picked up the 
rifle and shot her while she was sitting on a box From that point on, the 
story w'as substantiallj' as related by Nevins prior to his confession 

This illustrates a rathei common type of case Ne\ ms w'as distinctly the 
bully type, often tlireatened and abused his wife, was a heavy drinker, had 
been arrested for assault and battery but had never been imoKed in serious 
trouble Had Nevins stuck to his original story it is exceedingly doubtful 
if he could have been convicted of the murder charge Picking his chosen 
number on the card test had definite value Following the examination 
Nevins was told that he v\as not telling the tnith with reference to the 3 
pertinent questions and it was pointed out to him on the tracmg>« just wh it 
his reactions were As happen^ frequently m cases of this type, his armor 
of defense crumpled and tlie confession followed 
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Summary and Conclusions 

During the last eight years the Midugan State Pohce have made use of 
the he detector in the investigation of 905 criminal cases Fifteen hundred 
hfty-one persons have been tested witli the instrument and of these 563 
showed guilty knowledge of the crime under investigation Following the 
test, 308 of these persons made admissions of guilt, 803 persons were cleared 
and no analysis was possible in 75 cases 

The he detector used by this department is an instiument which records 
changes in blood pressure and respirations As with all apparatus which 
records physiological reactions, the interpretation of the findings is the crux 
of the procedure 

We recognize that the he detector test has certain pitfalls, and every pre- 
caution must be taken to guard against errors of interpretation As far 
as it IS possible to check the results, the device and technic have shown a 
high degree of accuracy By means of this technic many persons have been 
mduced to confess to the commission of serious crimes, who without the 
use of the he detector, undoubtedly would nevei have been convicted Like- 
wise, in several instances peisons against whom there was strong evidence 
of guilt have been cleared by the he detector and their innocence later sub- 
stantiated In the opinion of the Michigan State Pohce, interrogation by 
means of the he detector provides a scientific, humane and highly accurate 
adjunct to criminal investigation 



LEGAL-MEDICAL ASPECTS OF BLOOD TESTS TO 
DETERMINE INTOXICATION"^ 


By Mason Ladd f and Robert B Gibson, J Iowa City, Iowa 


The development and use of chemical tests to determine intoxication has 
been due in a large measure to the activity of the National Safety Council 
111 its effort to control the vast number of traffic accidents which have been 
caused by drunken driving Its interest in national safety has resulted in 
active work to seek out the causes of injury and death arising from motor 
vehicle accidents with a view of preventing them In this age in which piac- 
tically all members of American society operate motor vehicles it is inevitable 
that many accidents occur both on open highways, which piesent oppor- 
tunities for high speed, and in congested areas, where ordinary diiving of a 
motor vehicle lequires skill and alertness of mind It is the interest in public 
safety that has caused legislatures to enact statutes making the opeiation 
of a motor vehicle while intoxicated a crime Fear of criminal prosecution 
IS counted upon to control or at least to retard drivers fiom opeiating motor 
vehicles when undei the influence of intoxication Fear of the law m the 
abstiact, however, is but slight if the prosecution under the law cannot re- 
sult in conviction of those guilty of the offense Every public pioseciitor 
knows the difficulty in trying this kind of case The defense interposed 
always has some plausible excuse, either that the accused had liquor on Ins 
breath but had not imbibed excessively, or that the stupor and other objectne 
manifestations of drunkenness were produced by shock, by the injuiy wliicli 
the accused himself in.iy have suffered, or by some othei (Miise than intoxi- 
cation In some instances it is undoubtedly true that these are the c.iuscs 
and that an innocent person, because of his conduct and appearance, is facing 
pro*^eculion To determine the tiuth oi falsitj of the defense and the eoi- 
rectncs!* t>f the chaige .igainst the accused, chemical fluid tests can aol\e the 
i.'-sue accurate!) in main cases 1 hoc tests should not stand in plaie of the 
Usual eMclence numdiieeil as proof, but should be Used as supple mentar\ evi- 
elencc W hci' ihi deohulic content iii bod) fluid is suffii'ienii) high, this 
-cintific test IS unquestionably ihe most reliable method of delerniiinug 
into vtc:ttioii When propiily i,sed in the In.i! it should be most iffectiee in 
bringing ihoi.t jusf rt <ults 


Ihe lf>t medif <1 (tr control drunkep drning is piibl'c eclueaiion. iiiahing 
I’l'it*. du ds '<euiy .tevare wt iln rlaugef to oiiicfs and to tlKiintlves 
1 loaeeer. u , e\teut tir t i< ar the criminal I ivv and {>« ue ojiu • r b-‘ ♦ 
. *^1 *». i (1^ 4 {■'hjetfr ,,j inec"!. m the po eeutio i oi 

* e\e . Ts iUijo*ttKC th.v* ■'•u ;>!_» eii.ui.ug lie ermur d 
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law upon the statute books Therefore, a more effective means of estab- 
lishing guilt of the accused in criminal cases involvmg intoxication would 
substantially aid in keeping the drunken driver off the highway From the 
standpomt of the individual case on tnal, whether a criminal piosecution or 
a civil suit for damages, this recent method of determining intoxication 
should be of great assistance to courts and triers of fact in obtaining a just 
deasion Reahzmg the importance of the chemical test to determme in- 
toxication, the National Safety Council has published and collected the works 
of numerous scientists and legal scholars pertaining to the subject and has 
used this material to inform law enforcing agenaes of the possibilities for 
using this test and to inform the public of its value Through this Counal, 
in cooperation with state safety counals, legislative enactments permitting 
the use of these tests m evidence have been obtained Today there are 
modern statutes on the subject in Indiana, New York, Maine and Oregon ^ 
In many states the couits have admitted these tests without the aid of statutes 
and although legislation gives legal sanction to this procedure, similar results 
can be accomphshed through the decisions of forward-looking courts It is 
proposed in the following discussion to present concisely the significant medi- 
cal and legal problems involved in the use of the body fluid test to determine 
intoxication ® 

The determination of the alcohol content of the blood for evidence of 
intoxication is not a recent procedure Grehant in the nineties studied the 
blood alcohol level after fatal doses of alcohol administered to dogs, later 
(with Nidoux), using more delicate analytical tests, he confirmed his earlier 
work Nicloux suggested the medico-legal application and urged the adop- 
tion of such procedure Widmark’s correlation of blood alcohol levels and 
intoxication m man was undertaken previous to and during World War I 
The test became mandatory in 1934 in Sweden largely through his influence 
Blood alcohol tests for mtoxication were ordered in Germany (1936) after 
a preliminary period of actual trial, and in Denmark, France and Switzerland 
Blood and urine alcohol tests for intoxication are recognized now in our 
lower courts, and blood and urine alcohol levels defining intoxication are in 
the statutes in some states 

The amount of alcohol in tlie blood is the best measure of intoxication, 
as shown by many repoits and data on many thousands of cases in Europe 
and in this country ^ Urine alcohol values commonly exceed those of the 
blood (1 35 1) and individual variations are found The urine test is sig- 

^ Burns, Indiana Statutes Annotated (1940) Tit 47 § 2003 , McKinne} s Consohdaud 
Laws of New York (1942) § 70 (5) , Laws of Maine (1939) Ch 273, Oregon Laws (1941) 
(3h 430 

- In 1939 these writers of tlie present article wrote a more extenswe paper considering Uii» 
subject m greater debul See T jHH and Gibson, The Mcdico-Legal Aspects ot the Blood 
Test to Determine Into^.lcatlon, 24 Iowa Law Renew 191-267 The present article includes 
discussion and references sliowmg later de\cIopincnts 

3 See note 2 supra Later reports to the same effect include Jetter, W \\ 1 Ik chemical 

ind clinical diagnosis of acute alcoliolism. New England Ir Med 1919, rci 1019, and 0-1% iv 
D F 145 drunken drners — a blo^ and urine alcohol »tud\, Jr Lab and Chn Med. 1*>40 
823 
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niticant when Ihe critical alcohol content indicative of intoxication is set at a 
higher level. 

Figures for blood (oi urine) alcohol content are to be piesented as only a 
part of the pi oof of intoxication Dependence on the blood alcohol test 
alone or too much emphasis on its conclusiveness will weaken the prosecution 
For example, a physician may make a diagnosis of and estimate the severity 
of a diabetic or uremic condition by quantitative blood tests for glucose or 
urea alone, but the patient’s history, physical examination and other labora- 
tory leports usually come first and the quantitative analyses on the blood 
complete the pictuie In endeavoring to establish (or rule out) a state of 
alcoholic intoxication, all of the information to this effect should be presented 

The signs and symptoms of intoxication then are important whether 
noted by the physician or otliers The effect of alcohol is principally on the 
nervous system It produces mental disturbance, neuromuscular inco- 
ordination, and in large amounts naicosis Deaths from acute alcoholic 
poisoning are not uncommon There will be an odor of alcohol on the 
bieath oi in the vomitus, a furred tongue, sahvation and intermittent hiccup 
Irregularity of behavior is outstanding, i e , insolence, use of abusive lan- 
guage, loquacity, exatement, sullenness, disorder of diess There is loss or 
confusion of memoiy especially concerning recent events and impaired appre- 
ciation of time Speech is hesitant and thiclc and articulation is impaired 
Abnormality of the pupils (various forms), suffusion of the conjunctiva and 
conveigent squint (esophona) may be noted The face is flushed There 
is tremor Errors of neuromuscular coordination and of orientation occur 
as shown by the manner of walking, tuinmg sharply, sitting down and get- 
ting up, picking up small articles from the floor, and swaying or falling when 
standing with the feet togethei and closing the eyes (Romberg sign) The 
above symptoms will vary with individuals and m proportion to the quantity 
of alcohol ingested With large amounts taken, the individual passes into 
the paralytic stage The respiiation is slow and stertorous, the pulse weak, 
the skin cold and cyanotic, the pupils dilated, the reflexes are lost and the 
body temperature below normal If large amounts are taken on an empty 
stomach, tlie paralytic symptoms may be manifested in a short time 

The application of legal technics involved in the introduction of the blood 
and urine alcohol test to establish intoxication will be described However, 
some discussion of blood alcohol levels in relation to intoxication seems de- 
sirable at this point 

A blood alcohol figure of 150 milligrams per 100 cubic centimeters of 
blood (or 0 ISO per cent by weight) * is considered indicative of intoxication 
because at that level practically everyone shows sufficient deterioration of 

* Reports on body fluid analyses generally are expressed m clinical reports as milligranis 
per 100 cubic centimeters or simply mg per cent In states where the blood or urine alcohol 
content defining intoxication is included in the stetutes, it would be best to use such ter- 
minology in the trials (usually per cent by weight) Milligrams per cubic centimeter (mg 
per c c } are often used Breath alcohol is in direct relation to that of the blood and is 
expressed m terms of blood alcohol concentration as above 
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judgment and interference with neuromuscular coordination to be a menace 
to himself and to others A few individuals are intoxicated at levels not 
much over 50 mg per cent Others hardly appear intoxicated at 150 mg 
per cent or more, though behavior and clinical tests will demonstrate that they 
are affected 

The following correlation (from the literatuie and our own experience) 
of blood and urine alcohol levels, quanbty of liquor consumed, and stage of 
intoxication has been useful m court Stages 3, 4 and 5 necessarily overlap 

1 Normal, blood and urine alcohol 5 to 15 mg per cent 

2 Social stage, blood up to 50 mg, unne 10 to 60 mg per cent, two 
glasses or bottles of beer, or one lughball or cocktail (two when taken 
with chips, crackers, etc ) Effects are slight, feeling of bodily 
warmth and well being, mild euphoria, behavior tests normal 

3 Premtoxication to intoxication stage (stimulation stage), blood 50 to 
150 mg, urine 60 to 200 mg per cent, tno to eight bottles of beer 
or two to four highballs Release of social inhibitions, emotional in- 
stability, slowed response to stimuli and neuromuscular incoordination 
Some individuals are easily recognized as intoxicated at 90 mg , others 
seemingly are not much affected at 150 mg per cent in the blood, 
but judgment is impaired and their control required for quick re- 
sponses is impaired 

4 Intoxication stage (confused stage), blood 150 to 300 mg, urine 
200 to 400 mg per cent, one half to one pint of whiskey over a short 
drinking period Symptoms and behavior typical for intoxication 

5 Stuporous stage, blood 300 to 400 mg , urine 375 to 500 mg pei 
cent, one pint or more of whiskey Stupor, responds only to strong 
stimuli 

6 Paralytic stage, coma or narcosis, blood 400 to 600 mg per cent 
Cannot be aroused, depressed reflexes, subnormal temperature, ster- 
torous breathing, possible death 

Failure to take certain precautions in the obtaining and subsequent 
handling of blood and urine specimens may lead to exclusion of the fluid test 
as evidence If possible, consent of the person in question for the taking of 
blood or unne specimens for the alcohol test should be obtained in the pics- 
ence of witnesses Blood should be drawn or unne collected as soon as pos- 
sible, as alcohol is oxidized m tlie body and tlie blood level decreases about 
20 mg per cent an hour “ The blood should be taken in tlie presence of 
witnesses by a police surgeon or a physician oi by a nurse or laboratory tedi- 
nician (if not prohibited by statute) , urine samples may be collected by a 
police officer — an advantage in employing urine for tlie test The springe 
and needle should be dry or steam stenkzed, only biclilonde solution or cake 
soap and water (never alcohol) should be used in disinfecting the skin The 

‘ In New York, tlic specimen must be taken witliin two hour» ot tlie tunc of arrest. 
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container into which the specimen is discharged should be sealed and labeled 
with the name of the donor, the date and hour obtained, tlie physician’s name, 
.ind the names oi initials of the witnesses ® The physician should malce and 
lecoid the usual ncuiological (and behavior) tests and form an opinion as to 
intoxication He should avoid establishing a physician-patient relation as 
this may lead to the exclusion of his testimony and of the evidence of the 
blood alcohol test in the trial. 

Continuity of possession of the blood oi urine specimen until introduced 
as an exhibit in the trial must be assuied If convenient, the physician or 
other person who took the specimen from the prisoner may place it in the 
hands of the laboratory director or of the analyst, or it may be brought to 
the laboiatory by a police officer or deputy who received it fiom the hands of 
the physician A notation of the date, and from whom and by whom it was 
received should be made Specimens may be mailed, preferably speaal de- 
livery or registered, however, specimens received in tlie course of ordinary 
delivery of the United States mail are accepted by the courts A part of 
the blood or urine necessarily will be used up in the analysis, the container 
with the remainder of the specimen therein should be sealed and kept under 
lock and key by the laboratory director or the analyst until dehvered to the 
county attorney or on his written order or until the case has been disposed 
of legally 

A great responsibility is put upon the chemist or teclinician who actually 
determines the alcohol content of the specimen His efficiency should have 
been proved by actual determinations of known amounts of alcohol added 
to blood or urine and by his ability to check with the hguies obtained by 
experienced analysts on speamens brought to the laboratory The analytical 
method should be one recogmzed as rehable by biochemists and clinical patho- 
logists and the detailed procedure available m a standard text or journal 
When the analysis is done by a technician, it should be at the direction and 
under the supervision of the laboratory director, not only to insure against 
technical error but m order that either person may testify as to the alcohol 
content found The test should be made in duplicate and the results should 
check If the blood specimen is not suffiaent in quantity for duplicate de- 
termination (including the distillation), the analysis is, nevertheless, admis- 
sible and IS valuable as proof when in accord with other evidence of intoxica- 
tion Analytical notes should be kept and filed Analyses should be made 
with reasonable promptness Results may be telegraphed, telephoned or 
police-radioed to the police station, sheriff or county attorney if requested 
A written report should follow for their records 

In presenting witnesses and giving testimony, a chronological order of 
obtaining the specimen and carrying the test through to its conclusion is best 
followed Ordinarily, the events mvolved in the litigation will have been 
presented in the trial by other witnesses Some of these, after testifying 

^ It may be advisable to obtam a duplicate specimen of the blood when drawmg it and to 
seal and retain it for use should the defense request a specimen for a check test 
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as to other matters they have perceived/ will give testimony as to their con- 
nection with the blood test The technical evidence pertaming to the test 
constitutes a distinct and somewhat separate part of the total testimony m 
the case The first witnesses to testify in tlus part should be those par- 
ticipating in taking the specimen Tlie physician who has taken the blood 
sample should testify as to obtaining the consent of the party, if required, 
the time of drawing tlie specimen, and the procedure and the precautions 
taken to avoid the intioducing of foreign material which might influence the 
subsequent analysis He should then identify the container (with the 
residue of the specimen) offered as an exhibit by the prosecution He 
should testify when and to whom the specimen was delivered and mailed 
This witness should not be questioned extensively in direct examination, if 
at all, on the consequences of tlie test His function is to show that he has a 
clean, safe blood specimen and that it was transmitted properly for chemical 
analysis He may not be a real expert upon the analysis of the blood (or 
urine) nor familiar with the hterature on the results of the blood alcohol 
test and could be confused easily by cross examination with respect to tlie 
test If gone mto with him on direct examination, he is eiqiosed to all of the 
fire of cross examination and may rum a case before the expert on the subject 
takes the stand If an intern, a nurse or technician (or on occasion a police 
officer for urine) has drawn the specimen, such witness should be put on tlie 
stand and should testify as above 

The analyst very commonly is the ei^ert as well, though these two func- 
tions at times might be sepaiated with different witnesses giving the testi- 
mony In either event testimony pertaining to the analysis should be giien 
first and with meticulous care The analyst should give qualifying testmioiiy 
as to his training and experience, espeually with reference to the determina- 
tion of the alcohol content of blood and urine He should identify tlie con- 
tainer and contents (exhibit — ) and state from whom and the time when he 
received it He should name die method of analysis,” outline briefly the pro- 
ceduie and precautions to assure accuracy, the quantity of alcohol found and 
the subsequent disposal of the container and remaining specimen 

f The Iowa State Hlgh^vay Patrol and the local police have shown excellent judgment in 
tlieir estimation of acute alcoholism. In a period from February 1, 1939 to July 1, 1941, 33b 
tests on blood alcohols were made at the Umversity Hospital There were 44 per cent of 
these containing Ilss than 50 mg per cent of alcohol, and the specunens were sent in for the 
establishment of innocence and usii^y on the mdividuals' own uutiatne. The rcmaming 95 b 
per cent were distributed as follows 504)9 mg , 1 5 per cent , 100-149 mg , 6 2 per crat , 
150-199 mg, 193 per cent, 200-249 mg, 292 per cent, 250-299 mg* 250 per cent, 300-349 
mg , 9 2 per cent, 350-399 nig , 3 2 per cent, and 400-149 mg , 1 2 per cent 

^ See Ladd and Gibson op cit mpra note 2, pp 210-212 for a brief description ot tin. 
analjtical methods for blood and unne alcohol Also Le\mc, H , and Bodansli.), M DtUr- 
mmation of alcohol in tissue and body flui^ summary of practicid proetdurLS for tlie patiio- 
logical laboratory. Am Jr Clm Patli, Tech Suppl, 1939, iii, 159, A sunple and Tcoiratc 
method for the determuiation of alcohol in body fluid, Am Jr Qin Patli, 1940, i\, 103, and 
Johnston, G W , and Gibson, R B A distilling apparatus and a proctdurt in the dcUr- 
mmation of alcohol in blood and urine, Jr Lab and Clm Med , 1940, ''um, 399 friL ac- 
curacy of the breatli test as carried out has rccentlj been questioned b> Hacgird, M W , 


V J J 1 1 iT37?v iVi 11 1 iTvS Jo) IB l rryi r<0 nO IT 


ot alcohol m tlie blood, jr Lab and Clin Med, 1941, xx\i, 1527 
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The effect of the alcohol content of the blood should be the last testimony 
offered in the blood test evidence This witness should qualify tiuly as an 
expel t if the testimony is to carry weight with the triers of fact Some 
statutes piovide that a given percentage of alcohol in the blood (or urine) 
creates puma facie evidence of intoxication In other states this effect must 
come through the opinion testimony of the expert, and m all cases this is 
desirable to make the testimony effective Experience has shown that it is 
upon this problem that the gieatest amount of cross examination is de- 
veloped The expert must be fully qualified, well lead m the literature of the 
subject, and it is desirable that he should have had fiist hand experience 
in making analyses and comparisons of blood alcohol content m relation to 
intoxication He may be a clinical pathologist, a physician who has made a 
special study, a phaimacologist, biochemist oi chemist who has the foregoing 
qualifications The validity of the test is recognized and its application suf- 
ficiently well known that the direct examination may be brief After being 
duly qualified he should be questioned fuither as follows 

Q — ^From your study of the literature and your own observation and 
experience, are you able to correlate the amount of alcohol or alcoholic 
bevel age consumed with a resulting blood alcohol level?® 

Q — ^Would you express your opinion as to how much beer (wine, oi 
whiskey) an individual of average weight must drink over a period of one 
to two hours to bring the blood (oi urine) alcohol to — mg of alcohol per 
100 cc? 

Q — ^Is there a recognized con elation between blood (or urine) alcohol 
levels and intoxication from alcohol ? 

Q — ^Fiom your own study and experience would you say that an in- 
dividual with a blood (or urine) content of alcohol of — mg per 100 c c of 
blood (or mine) was intoxicated? 

Q — ^Would you consider an individual with a blood (or mine) content of 
alcohol of — mg per cent to have been intoxicated at a time — hours 
previous to the time the specimen was obtained ? “ 

Should the prosecutor desire to present to the jury more information le- 
gardmg the test and its rehability, the following questions may be asked the 
witness prior to those suggested above Like infoimation will almost cer- 
tainly be sought in the cross examination 

B Roughly 1 c c of alcohol per kilo (2 2 lbs ) produces a blood alcohol level of about 
100 mg per cent, 2 cc nearly 200 mg per cent, etc Two cc of whiskey are eqmiradent to 
one c c of alcohol One bottle (12 oz ) of beer is about equal in alcohol content to one oz 
of whiskoy 

10 Ladd and Gibson, op at supra note 2, pp 262-267 
The tune is the period between finding the person m question m apparent mtoxication 
(or the tuna of an acadent or other event) and the taking of the speamen As blood 
a lcohol IS reduced dirough destruction in the body 15 to 20 mg per hour, sudh an estimate 
IS feasible if the mdividual has taken no more liquor durmg the period 

^3 An ex^lent review of the metabolism and pharmacology of alcohol may be found in 
Sniitnan, T A manual of pharmacology, 6th Edition, 1942, W B Saunders and Co, 
Philadelphia and London 
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Q — ^Is alcohol normally present m the body (blood or urine) and in 
what quantity? Are there other substances in the blood or urine which will 
disclose similar results to this test? What happens to alcohol after it is 
taken into the body ? How much is excreted in the breath and urine ? How 
much alcohol in drops per ounce is — mg per cent? How does alcohol 
produce mtoxication? What is the effect of food taken with intoxicating 
beverages? Are there not individuals who can have a blood alcohol level 
above 150 mg per cent who are not intoxicated? What is tolerance to 
alcohol? “ How do you calculate the amount of alcohol in the blood from 
the amount ingested? What other methods are used for the test other than 
the one employed? Is not the spinal fluid test better than the blood test? 
Wliat IS the National Safety Council? What is the basis for the 150 mg 
blood alcohol level as indicative of mtoxication? The witness also should 
be familiar witli such controversial hterature as may be brought up in the 
cross examination 

Thus far the methods in taking fluid tests to deteimine intoxication, tlieir 
rehability as evidence, and tlie techmcs for proper presentation in i^urt have 
been considered, but there are many questions purely legal in character which 
are all important to lawyers and of interest to the medical profession To 
those not familiar with die legal issues it is somewhat of a mystery why the 
test should not be given to all persons having the appearance of intoxication 
when the question of tlieir intoxication is involved in possible criminal be- 
havior The results of the test would serve to protect the innocent as well as 
to convict the guilty It would seem that for good law enforcement and in 
the interest of public safety there should not be legal obstacles to prevent 
free use of die test Indeed, to protect the unconscious peison who is not 
intoxicated but appears to be, his best interests would be ser\ed by having the 
test taken without his consent Most of the problems have arisen, however, 
as to the fact of consent, and at the piesent, at least, most courts seem to 
require that a person must consent to the fluid test as a prerequisite to its use 
in evidence This requiiement, in turn, raises the question of what con- 
stitutes consent by one cliaiged with drunkenness These problems will be 
considered separately The first issue of the acceptance of die test in eii- 
dence as scientific proof of intoxication now may be safely regarded as 
settled, as in the courts of some 32 states fluid test evidence has been ad- 
mitted as proof of intoxication This accoids with the position taken bodi 
by the National Safety Council and die American Medical Association “ 

The que^bon of tolerance required further in\estigabon At present it is taken care 
of by emphasis on tlie presentation of defimte e\idencc of mtoxicabon m addiuon to tliat ot 
the blood test when the blood alcohol level is between 50 and 150 mg per cent Above 
150 mg the individual is considered dnmk irrespccbve of idios>ncrasy or tolerance A 
compensabon for normal muscle-sense incoordination ma> be achieved bj slowing tlie move- 
ments and using visual sense aid m controlling Uiese. Newman and otliers Iiave shown 
that tlie effects of alcohol are much more pronounced earlier when the blood alcohol content 
IS maintained at a levd for some houra There seems to be a definite amelioration of the 
symptoms later, Newman, H, and Abrahamson, M Relation of alcohol concentration to 
intoMcnbon, Proc Soc l^per Biol and 1^1, \lvni, 509 

“The Gimnuttec to Stud> Problems of kfotor Velncle Accidents of the A M,A, Jr Am. 
Med Assoc, 1942, cmx, 653, reiterates its former recommendabon tliat tlie percentage of 
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The use of body fluid to deteuuine intoxication at the outset faces two 
constitutional problems In the Fedeial Constitution and in the Constitu- 
tions of all states except Iowa and New Jersey theie is a provision against 
compulsory self-incrimination The Fifth Amendment of the Fedeial Con- 
stitution is representative of these sections and provides that in any criminal 
case no person shall be compelled to be a witness against himself In Iowa 
there is a statute to the same effect In eveiy case that has come before the 
courts in which the body fluid test has been taken without consent of the ac- 
cused the defense has sought to exclude the evidence on the ground that it 
violates the piivilege against self-incrimination If this position is sustained 
by the Supreme Court of the vaiious states, it means that use of the body 
fluid test cannot be made except when consent is given Obviously the ac- 
cused who knows he is intoxicated is not likely to give his consent, and the 
benefit of this type of evidence is lost in the cases in which it is most needed 
In the cases in which the prosecution claims that the accused did consent, 
there will always be this question of fact to be detei mined as a condition 
precedent to the admission of this type of evidence According to the moie 
sound view of interpietation of the privilege against self-incnmmation, it 
has no relationship to this kind of a pioblem In the historical development 
of the privilege it was only used to prevent compellmg an accused person to 
give incriminating testimony, that is, verbal or written testimony against 
himself 

In numerous instances compulsoiy disclosures not verbally communi- 
cated and yet very damaging in their effect have been admitted in evidence 
against the defense tliat they were self-mcrimmating “ The forcible taking 
of shoes from the accused for a comparison witli tracks made at the scene 
of tlie crime is admissible Except in Georgia it is generally held that 
the accused may be forced to place his foot or shoe into the disputed print, 
without violation of the privilege “ Results of a physical examination of 
sexual organs of the accused made forably by a physician to determine preg- 
nancy or disease are received in evidence in face of the piiviIege,®® although 


alcohol in the blood is a reliable index of the degree of intoxication, especially when con- 
sidered along with the external symptoms of intoxication 


1 Below 005 per cent alcohol in the blood no milaence hr alcohol withm the meaning 
of the law, 

2 Between 005 and 015 per cent, a hberal wide zone, alcoholic influence usually is 
present, but courts of law are advised to consider the behavior of the mdividual and circum- 
stances leaduig to the arrest m makmg their deasion, 

3 015 per cent definite evidence of “under the influence,” since every individual with 
this concentration would have lost to a measurable extent some of that clearness of intellect 
and control of himsetf that he would normally possess 

^^8 Wigmore 3d ed §§ 2250-2252, Ladd and Gibson, op ett supra note 2, pp 225-232 
^oinbau, Self-Incrimination — ^What an Accused Person May Be Compelled to Do (1937) 
28 J Crim L 261, Ladd and Gibson, op ctl sttpia note 2, pp 232-241 

Biffffs V State, 201 Ind 200, 16/ N E 129 (19^) and extensive note m 64 A L R 1085 
18 Day V State, 63 Ga 668 (1879) , Elden v State, 143 Ga 363, 85 S£ 97 (1915) 

18 Note 2, supra 

80 VtUaffor v Summers, 41 Phil Is 62 (1920) See also State v Eccles, 205 N C 825, 
172 SE 415 (1935) Contra People v McCoy, 45 How Prac (NY) 216 (1873) But in 
Pe^Se V SaUow, 100 Misc 447, 450, 165 N Y Sup 915, 921, 36 N Y Cnm 27, 37 the 
court “The ruling in the case of People v McCoy in so far as it hdd that evidence by a 



LEGAL-MEDICAL ASPECTS OF BLOOD TESTS 


S73 


one state in an earlier case held that taking a blood test to determine disease 
could not be made under compulsion This case is out of harmony with 
the better view today The theory for admissibihty is pomted out m the 
case of State v Giahain in which the court stated “Confessions which are 
not voluntary but are made either under fear of punishment if they are not 
made, or in the hope of escaping punishment if they are made, are not re- 
ceived as evidence, because experience shows that th^ are hable to be in- 
fluenced by those motives, and cannot be relied on as guides to the truth But 
this objection will not apply to evidence of the sort before us No fears or 
hopes of the prisoner could produce the resemblance of his track to that found 
in the corn field ” “ In the Fhilippme case of Vtllaflor v Swnmers, the court 
states “No accused peison should be afraid to use any method which will 
tend to establish the truth No evidence of physical facts can for any 
substantial reason be held to be detrimental to the accused except in so far 
as truth is to be avoided m order to acquit a gmlty person ” “ Not mfre- 
quently courts reqmre the accused to chaagt his wearing apparel and to don 
an article worn by tlie one who committed the crime to aid in identification, 
although the process is objected to under the self-incrimmation doctrine*^ 
Shaffer v the Uiuted States is an mteresting case in which evidence of the 
photograph of the accused, taken immediately after the crime, without his 
consent, was held admissible for the use of a witness to identify him, he hav- 
ing grown a full beard The dicta, in the case of Johnson v Common- 
wealth, approved requirmg the accused to speak for the purpose of identify- 
ing his voice, and, although without the Supreme Court deasions in pomt, 
the practice is commonly used°* Physical examinations to determine tlie 
sanity of an accused person are not contrary to the privilege ” Some courts 
have held that handwiiting demanded by an officer after arrest, whether 
objected to or not, is admissible evidence and not within the privilege against 
self-incnmmation Justice Holmes, in tlie case of Holt v State, sum- 
marized tlie correct principle well, statmg “But tlie prohibition of com- 
pelling a man ui a criminal court to be a witness against himself is a prohibi- 
tion of tlie use of physical or moral compulsion to exhort communication 
from him, not an exclusion of his body as evidence when it may be material 
When he is exlubited, whether voluntarily or by order, and even if the 
order goes too fai, tlie evidence if material is competent ” "" 


compulsoiy physical examination of the defendant was not admissible in eMdence muat be 
ovenmled by the authorities ated ” 

State V Height, 117 Iiu 650, 91 NW 935 (1902) See criticism Ladd and Gibson, 


op eit supra note 2, pp 215-225 
“74NC 646, 647 (1876) 


“41 Phil Is 62, 69 (1920) 

-*Holt V United States, 218 US 245, 252 (1910) , SlaU r Asehoa. 49 194, 242 

Pac 582 (1926) 

196 U S 639 (1904) 

“ 115 Pa St R 369, 9 Atl 78 (1887) 

Commonwealth v Millet, 289 Mass 441, 194 NE 463 (1935) , Jessiur v S'aU. 202 
Wis 184, 231 NW 634 (1930) . . „ 

-^Sprouse t Commonuealth, 81 Va 374 (1886), SlaU ' Ouiis, lo/ Wasli -M, J 
Pac (2d) 90 (1932) 

“Ho/t V United States, 218 US 245 (1910) 
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There has been but one court to date which has refused to admit the blood 
test to determine intoxication obtained without the consent of the accused 
because it was a denial of the privilege against self-incrimination A num- 
ber of courts have talked about it in their comments but have decided the case 
upon other giounds In the Texas case of Apodaca v State the comt defi- 
nitely held that taking the test under such ciicumstances was a denial of tlie 
constitutional piivilege’® This opinion is reactionary from many angles 
It even went so far as to deny officers the right to compel the accused to 
walk and make sudden turns, to hold out his hand, and to give the usual 
tests employed to deteimme intoxication from objective obseivations This 
Texas case docs not discuss the theoiy of the law nor its history If carried 
to Its logical conclusion it would no longer permit officers to compel a person 
under arrest to submit to fingerprinting ** or to the taking of a photograph 
The Texas, Cincinnati and Washington Law Reviews, m commenting upon 
the case, i cached the conclusion tliat it was wrong and that it followed the 
old rule of compulsion alone In tlie three cases in wluch the matter has 
been discussed by the Iowa Supreme Couit a more hopeful attitude is in- 
dicated The Court has found some otlier means of deciding the issue tlian 
upon the point of the necessity of consent In the most lecent case of State 
V Benson Chief Justice Millei wrote an illuminating opinion holding tliat 
where the accused refused to permit the test to be taken when requested by 
the police officer, the prosecution could comment upon it and the jury could 
consider it in tlie nature of an admission This court applied the rule that 
the prosecution may comment about the accused’s failure to testify to the 
situation in which the accused had refused to consent to a blood test The 
Ohio case of State v Gatton had the problem squarely before it, and tlie court 
held that consent was not necessaiy for the taking of a body fluid test and 
that compulsion was not a denial of the privilege against self-incnmmation 
In most of the cases that have come before Appellate Courts over the country 
there has been sufficient evidence of consent on the part of the accused to 
make it unnecessary for the court to decide the issue of whether the constitu- 
tional provision applied The American Law Institute, m its Model Code 
of Evidence Rule 205, definitely takes the position that it is not a demal of 
the privilege to compel an accused person to submit his body to examination 
for the purpose of discovering or recording his corporal features and other 
identifying characteristics or his physical or mental condition or to furnish 


80 140 Tex Cr R 593, 146 SW (2d) 381 (1940) 

SI The legality of taking Bertillon measurements and hngerprmts is discussed m United 
States V Kelly, 55 Fed (2d) 67, 83 ALR 122 (CCA 2d, 1932) and note 

83 19 Tex L Rev A63 (1941) , 15 Cmcmi»ti L Rev 344 (1941) , 26 Wash L Rev 435 
(1941) 

State V Morkrtd, 286 NW 412 (Iowa 1939) , State v Weltha, 228 la 519, 292 NW 
148 (1940) , State v Benson, 230 la 1168, 300 N W 275 (1941) The last case written by 
C^ipf Justice takes a much more enlightened position than die earlier cases 

34 Id 

88 60 Ohio App 192, 20 NE (2d) 265 (1937) . „„„ 

88 State V dash, 219 N C 818, IS S E (2d) 277 (1941) . Commonwealth v Capalbo, 308 
Mass 376, 32 NE (2d) 225 (1941) 
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or to permit the taking of samples of body fluids or substances for analysis 
This forward-looking position taken by the American Law Institute is bound 
to have a significant influence in moldmg the law of the future A great 
amount of hterature and many deasions of the Courts exist deahng with the 
subject of the privilege against self-mcnmination It is a significant phase 
of constitutional law and the law of evidence The original or orthodox 
view and that taken by modem thinkers upon the subject are in accord that 
the privilege does not deal with anjrthing other than testimonial communica- 
tion Some state courts have enlarged upon this beyond any intended con- 
stitutional limitations without thought of the objective sought to be accom- 
plished by the privilege Logically or historically the privilege should not be 
extended to the body fluid cases any more than to the fingerprint cases or 
other objective manifestations which could not be altered as a result of then 
compulsory taking Verbal testimony might be subject to change ivith 
the influence of compulsion upon the accused, but fingerprints or body fluids 
would be the same whether taken with or witliout consent 

Anothei problem that has caused some courts difficulty upon the consti- 
tutional issue is whether the taking without consent of a body fluid from a 
person accused of crime is an unlawful search and seizure Here again the 
few courts tliat have taken die position establishing the illegality of sudi 
pioceduie liave really built into this constitutional inlubition something of 
their own making unsupported historically or upon any logical basis This 
application has but such slight recognition today that it is unnecessary here 
to consider it at length The Fourth Amendment of the Federal Constitu- 
tion and similar provisions in state constitutions relate to unlawful seardi and 
seizuie of a person’s home or of the person for chattels or papers which he 
might possess The doctrine has no application to tlie physical examination 
of the person for purposes of identification and should not apply to the 
compulsory taking of body fluids for testing purposes 

There is another doctrine involved which has not been very fully de- 
veloped and which may give rise to some difficulty In one case relating to 
the taking of blood samples on the issue of pateniit) the court developed the 
thought tliat it was a denial of due process of law and an invasion of the right 
of privacy of tlie peison This New Jersey case of Bednarik v Bedmrik 
should have some consideiation here because of its possible relationship to 
the blood test to determine intoxication®® It was an action for duorce on 
the ground of adultery The plaintiff's husband made an application for an 
Older to compel a blood test of him, his wife and his child to dctenninc 
whether or not he was the father of the child A New' Jersey statute aii- 

aoaSce in tins Symposium Series Morgan Suggested remedy tor obstructions to 
expert testimony by rules of evidence, 2 Clinics ( \pril 19-13) , Qiicago Law Ke\ — ( \pril 
1943) 

Note 2, mpra 

®S8 Wigmore^ op c\t , supra note 15, §§ 2173-2183, Lidd uid Gibaoii op ii/, stpia netc 
2, pp 215-218 

M 18 N J ilisc 633, 16 Atl (2d) SO (1940) 
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thorizccl the use of blood gioupiug tests to determine paternity It was 
held that to grant the petition would amount to an unconstitutional invasion 
of the light of peisonal piivacy of the defendant and the child The court 
commented as follows 


“To subject a peison against his will to a blood test is an assault and 
battery, and clearly an invasion of his personal privacy It involves the 
sticking of a suigical needle into his body Perhaps the operation is 
harmless in the great majority of cases, although the risk of infection 
is always present But if we admit such an encroachment upon the 
personal immunity of an individual where in principle can we stop^ 
Suppose medical discovery m the future evolves a technique whereby the 
truth may infallibly be seemed from a witness by trepanning his skull 
and testing tlie functions of the brain beneath No one would contend 
that the witness could be foiced against his will to undergo such a major 
operation at the imminent risk of his life, in order to secure evidence m 
a suit between private parties How then can he be forced to undergo a 
less dangerous operation, and at what point shall the line be drawn 
To my mind it is not the degree of nsk to life, health or happiness which 
is tlie determinative factor, but die fact of the invasion of the constitu- 
tional right to privacy ” 


A comment in the Univeisity of Pennsylvania Law Review criticized the 
decision because it apparently regards the right of privacy as an absolute 
light although it has never been so considered “ In the Bill of Rights Re- 
view a veiy excellent discussion of the whole subject is piesented and a view 
is taken contrary to the Bedmnk case " To maJee blood tests to deteimine 
paternity only a few drops of blood aie needed for the comparative analysis 
The court overemphasizes the seriousness of the nsk involved in making 
such a test particulaily when done by esqiert medical men From the atti- 
tude expressed in the foregoing statement the court appaiently assumes an 
inability upon the part of courts to use their good plain judgment and com- 
mon sense in determining what might be a serious medical examination 
endangering health of the patient, and what might have but the most remote 
possibility of causing harm The court ignores tlie many tests commonly 
required of persons now in cariying out the law in diverse situations The 
opinion seems to overlook the fact that many states require a venereal disease 
test before parties are permitted to marry Surely compulsory vaccination 
required of students in schools submits the person to a much greater danger 
than taking a sample of blood for analysis The great number of tests now 
daily imposed by the army and the navy m the interests of the health of men 
in the service have not resulted in the widespread suffering which this opinion 
seems to assume would result from a compulsory blood test where it might 


10 p 652 . I 
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produce scientific, reliable evidence In woikmen’s compensation cases 
courts have generally recognized the piinciple tliat an injured employee can- 
not claim compensation when a slight operation would remove the disabihty 
In these cases the courts are required to determine the difference between a 
serious operation which might be of real danger to the employee and an 
operation which might be regarded as having slight possibilities of danger 
It should not take much effort upon the part of a court to realize that taking 
a few drops of blood by expert medical men could not be regarded as im- 
pairmg the health or life of an individual It is believed fair comment to 
say that the Bedmrik case has greatly overemphasized the danger involved 
m making a test and this overemphasis makes the aigument tliat the test con- 
stitutes an mvasion of privacy fallaaous 

There is one veiy real difference between the taking of blood in cases 
involving paternity of a child and the taking of a body fluid speamen for 
evidence against one accused of a crime In the latter situation the accused 
IS under arrest, which enlarges upon the things which may be legally done to 
him For example, it is unlawful for officers to search and seize things 
from the person of an ordinary citizen, but if he is lawfully arrested the 
light of search and seizure of things from his person exists as a matter 
of law The blood test to determine intoxication will be largely used in 
criminal cases, perhaps mostly in drunken driving cases, and in piactically 
every case in which the test is taken the accused has already been placed under 
arrest There is a substantial difference, therefore, between these two 
classes of cases However, it seems dear that the New Jersey decision was 
wrong even in the paternity issue The court might well have concluded 
diat, although the mother could have refused for herself and diild to submit 
to the blood test, by doing so she would be compelled to forego the prosecu- 
tion of her civil suit for divoice** Where scientific evidence might ac- 
curately and honestly solve the issue m dispute, it is hardly in the public in- 
terest &at some legal barriei prevents its use in cases m which the test would 
cause but slight inconvenience to the parties affected 

If the court should ultimately adopt the view, which it is hoped it will 
not, that It IS necessary tliat there be consent on the part of the accused before 
a blood test is taken, the legal issue of what constitutes consent is presented 
The first Supreme Court decision upon this subject is the Arizona case of 
State V Diiguid in whidi it was held that consent resulted from the accused’s 
failure to resist and that he had thereby waived tlie privilege against self- 
mcrimination Practically all cases dealing witli this subject upon analo- 
gous situations have reached the same conclusion It might be claimed that 

« O’Siun V AIbneht. 206 Mich 101, 172 N W 601 (1919) , Jobet Molor Co v Indus- 
trial Board, 280 111 117 NE 423 (1913^, Ladd and Gibson, op eti supra note 2 

pp 239-241 And see, in this Symposium Series Ludlam Plaintiff’s Duij to Submit to 
Surgery to Almunize Defent^t’s Liability to Damages” (In press ) 

■**This would be analogous to tlie treatment of the Workmens Compnuition ca^LS 
Note 29 supra 

»50Ari2.276,72Pac (2d) 435 (1937) , 

M Cases collected and discussed, Ladd and Gibson, op tit supra note 2, pp 
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if intoxicated, the party did not have the capacity to give his consent This 
view has not been accepted, except in the case of complete intoxication so 
tliat tlie accused is not conscious of what he is doing The consent issue 
would be material, however, in the case of an injury to the drunken driver 
causing him to be unconscious In this situation it would seem that for the 
benefit of the innocent accused the law ought to create some sort of an 
implied consent if consent is to be demanded at all A rational application 
of the consent doctrine might well be that consent would be deemed to exist 
m all cases in which there was not a definite lefusal 

The character of legislation upon the subject is in pait related to the 
constitutionality of taking a compulsory test If the couit should adopt the 
view that a compulsory body fluid test is a violation of any constitutional 
provision, statutes providing for a test under such circumstances would be 
unconstitutional The statute in Oregon provides for taking the chemical 
test unless the arrested peison objects to it " It also provides that a refusal 
of the ariested person to submit to the test shall not be admissible evidence 
against him This later provision is contiary to the decision of the Iowa 
court in the Benson case The Oregon statute makes no piovision for the 
weight of the test as evidence but leaves this to the opinion of the expeits 
giving testimony The Maine statute specifically piovides that ceitain per- 
centages of alcohol in the blood sliall be prima facie evidence that the de- 
fendant was under the influence of intoxicating liquor within the meaning 
of the motoi vehicle act"*® It then piovides that the failure of a person 
accused of this offense to have tests made shall not be admissible in evidence 
against him There is nothmg in this statute specifically requiring consent 
befoie officeis might order the taking of a body fluid test The New York 
statute has no express provision lequirmg consent of one under arrest before 
taking the test but made such evidence adnussible if the test is taken within 
two hours of the time of arrest " It contains no provision against the com- 
pulsory taking of the test and it would seem that it is inferentially authorized 
The Indiana ““ katute and the New York statute are practically the same 
In the Indiana, Maine and New York statutes it is provided that if the 
body fluid contains OS of 1 per cent or less by weight of alcohol it is puma 
facie evidence that the defendant was not intoxicated, between OS of 1 per 
cent and less than 0 IS of 1 per cent by weight of alcohol in the blood relevant 
evidence of intoxication exists but it is not to be given prima facie effect 
of intoxication If there was 0 IS of 1 per cent or more by weight of 
alcohol in the blood, this may be admitted as prima facie evidence that the 


Oregon Laws (1941) Chi 43^0 

48 Laws of Maine (1939) Ch 273 i. j * 

may be 4 «»cirgMi» that new defimtions of mtoiacation be established to fit the 
danger involved The state of mtoxication to conshtate a public danger might differ sub- 
stantially for one walking down the street from one drivii^ a motor vehicle or pilo^ an 
airpfine For discussion of this problem see, Hall, Drunkenness as a Cruninal 

Oflfence, 1 Quarterly Jouri^ nn 

«o McKum^s Cbnsolidated Laws of New YotR (1942) § 70 (S) 

Burns Indiana Statutes Annotated (1940) Tit 47 § 2003 
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defendant was m an intoxicated condition These provisions are significant 
They make it technically unnecessary for the expert witnesses to testify as 
to the consequences of alcohol in the blood When the amount is sufficient 
to make it prima facie evidence, the triers of fact are wai ranted in coming 
to the conclusion that tlie accused was under the influence of intoxication 
fiom tlie proof of the content of alcohol m the blood alone This type of 
statute IS believed to be desirable, although in the actual trial of cases it may 
be very helpful to use an eiqpert to give opinion testimony to the same effect 
Furthermore, as the expert will ordinarily be m court to give the result of 
the blood or body fluid analysis he should give further assistance m ex- 
pressing his opinion, which, along with the instructions of the judge as to the 
pnma facie case, should carry great weight 

The law has generally moved at a slow pace compared with the advance 
of science It is hardly to be expected that fluid tests to determine intoxica- 
tion will at one stroke be accepted as good law Progress in the law in a 
large measure is an unfolding piocess which follows the general public ac- 
ceptance of clianging ideas and prmaples Legal development comes 
through the courageous effort of forward-looking judges and law-makers 
who see the need of adapting the law to the growing discoveries of science 
and the gi owing needs of state and society By and large the courts have 
displayed a fair consideration of fluid tests and have generally held tliem 
admissible as evidence This should be encouraging even in the face of the 
decisions which have been disturbed by the compulsory aspects of the test 
In the course of time these views will undoubtedly change Many things in 
the law of evidence which 50 years ago were looked upon with doubt and 
suspiaon are accepted as tlie general rule today without question As 
science improves and as the results of earlier experimentation become more 
firmly accepted the courts undoubtedly will respond It is doubted now if, 
after full study of tlie problem, many courts will regard the taking of fluid 
tests as being precluded by the constitutional provisions against unlawful 
search and seizure, self-incnmination, or due process of law as it relates 
to the right of privacy 



CERTAIN MEDICAL AND LEGAL PHASES 
OF EUGENIC STERILIZATION » 

By AuRAiiAAt Myerson, M D , Boston, Massachusetts 

Every program which proposes a reformation of society, whether 
m Its biologic or sociologic structure, awakens fierce controversy which 
IS usually independent of the merits of the situation This controversy 
becomes the greater whenever sex or reproduction becomes the focus of 
the reform, since nowhere m the tangled web of human emotion and ide- 
ology IS there moie non-iationally based conduct than in this field There- 
fore, it IS to be expected that the points of view concerning eugenic sterili- 
zation disregard the essentials of proof and, like politics, the camps of the 
proponents and opponents of steiilization find strange bed-fellows 

There are grave weaknesses, as well as indisputable strength, in the postu- 
lates of those who favor eugenic stenlization In the first place, there are 
large, lelatively unexplored territories m psychiatry within whose universe 
of discourse belong the major number of people who are to be sterilized 
Secondly, genetics itself is an evolving science which as yet has little sub- 
stantial fact and undei standing to explain the mechanisms of the inheii- 
tance of the mental diseases and the mental aberrations Thirdly, and this, 
like the preceding two themes, will be elaborated, a reform of drastic nature 
must in a democracy have behind it a solid and educated public opinion, else 
It will not be enforced m any thorough-going way and, moreover, attempts 
at enforcement will lead to widespread social corruption and disunity 

Let us first consider the present day knowledge of psychiatry concerning 
those clinical groups in which sterilization is advocated The psychiatrist 
IS like the keeper of a zoo He deals with diseases of different genesis and 
of varying degrees of substantial knowledge These diseases are only united 
by the common fact of abnormal mentality, since the mental change undei 
consideration may come from such diveise sources as the failure in sugar 
metabolism (pyiuvic acid feeblemindedness), sjrphilis, alcohol, endocnnal 
disorder, injury to the brain of whatever source, the changes of old age, and 
may even be entirely unknown as to etiology^ We may exclude at once 
from genetic relationship the best known of the diseases with which psy- 
chiatry deals as fundamentally environmental in cause or so closely wiapped 
up with normal processes as to be mere accentuation of retrogression It 
IS highly significant that the diseases which are best known are non-heredi- 
tary in their genesis and\Aat the diseases which are fundamentally unknown 
as to pathology and physwJogical mechanism are ascribed to heredity "All 
cats look gray in the dark,’^yand it is easy to postulate a unifying mechanism 
^heredity — ^where little is lowwn, and tLs is a temptation hard to resist 
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Thus, general paresis, or, as it is officially known, dementia paralytica, 
IS due to syphilis True, there has been a valiant effort made to find a ge- 
netic basis foi the susceptibility of any individual to brain disease following 
a syphilitic infection, since only 5 per cent of the total number of people in- 
fected by syphihs develop general paresis In this connection it must be 
stated that logically there must be a constitution which permits any patho- 
logical change to occur A stone cannot be infected by tuberculosis and 
even some species of animals have a constitutional mherited invulnerability 
to tins disease, whereas other species are easily infected But beyond syphi- 
litic infection there is nothing to indicate that the individual who develops 
general paresis is fundamentally different from the mass of mankind, and 
from a practical standpoint it can be stated that whatever constitution is in- 
volved, syphilis IS the essential factor m the multifactonal pattern by wluch 
the changes m the brain are brought about, and treatment remains the same 
regardless of any hypothetical constitution 

The situation is the same m that great bulk of mental diseases ascnbable 
to aiteriosclerotic brain changes and to the development of those plaques 
within the brain whidi bring about senile dementia If any man lives long 
enough, he will develop an arteiiosclerotic dementia or a senile dementia 
No one as yet has been hardy enough to advocate sterilization to prevent the 
development of tliose mental diseases of the late fifties, sixties and seventies 
which are due fundamentally to the orgamc changes which take place with 
the passage of time 

The situation is somewhat more complex when we turn to the alcoholic 
mental diseases Chronic alcoholism, by which these mental diseases are 
brought about, may be constitutional *• *' “ Certain facts, which I 

liave published elsewhere, indicate that the chronic alcoholic belongs to no 
definite personality type, that the amount of chronic alcoholism varies with 
race and social cultuie, with the pressure of tradition and the general habits 
of a community If there is inheritance as a basis of chronic alcohol- 

ism, It IS too vaguely demonstrated to be of any scientific value 

So, without considering other mental diseases of known origin, we ma\ 
turn at once to those diseases for the prevention of which eugenic steriliza- 
tion has been advocated on the ground of hereditary causation 

Schizophrenia is the first of this group of diseases to be here considered 
Unfoitunately, there is no clinical definition of this condition which is uni- 
versally accepted, and error in diagnosis, especially in differentiating it from 
manic-depressive psychosis, occuis very commonly “ — to the point 

where it can safely be said that individual idiosyncrasy on the part of the 
psychiatiist is a factor in diagnosis No one knows its patholog> despite 
heroic efforts and the de\elopnient of many theories, although it is only fair 
to say that there is a moderate accumulation of facts concerning it-? plusi- 
ology 

The foiegouig is true of anothei major problem of psycliutij — the manic- 
depressive states The typical mamc-depressn e state presents a clear-cut sy n- 
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drome, but there aie many cases in which the diagnosis remains in doubt 
even after years of study and obseivation These cases blend with the neu- 
roses and also with schizophrenia Both the depressive and the manic phases 
often seem like accentuations of normal temperament, and it is quite certain 
that there is some degiee of relationship to temperamental type, although 
the work of Kietschmer ascribing a relationship to a pyknic body form can 
at this time be discarded as non-relevant Little is known of its pathology or 
its physiology,®^’ and it seems definitely to occur without any specific en- 
vironmental precipitation,®®’ just as docs schizophrenia 

Here aie two important groups of diseases which seem hereditary, yet the 
hereditary mechanism by which they are passed from one generation to 
another is unknown, and so is their essential psychopathology and organic 
physiological basis For if they aie hereditaiy, they must have an organic- 
physiologic basis, since we cannot scientifically conceive of mind passed from 
generation to generation without physical stiucture 

What has been here stated of schizophienia and manic-depiessive psy- 
chosis IS also true of the groups of conditions lumped togethei as feeble- 
mindedness The various types of feeblemindedness are united only by the 
fact that the individuals concerned are incapable of noimal learning by 
reason of a postulated congenital defect in intelligence The mental de- 
fects vaiy m degiee from that of the idiot, who is beneath the level of a 
reasonably intelligent two-year old child, to that of the imbecile, who rarely 
if ever at all can learn to read and wiite, and the moron whose level of in- 
telligence, although it permits him to carry on some work m the world, 
never evolves to a point where he is capable of handling abstract ideas, leain- 
ing anything much beyond the range of his own immediate experiences which 
are extremely limited, and who can take up only those occupations and ac- 
tivities which involve the exercise of a very limited memory, a lessened skill 
and an inferior judgment But this classification is not in terms of cause, 
since it only measures degrees of deficiency and has no relationship to causa- 
tion An individual suffering from the Mongolian type of feebleminded- 
ness may have the same level of intelligence as a cietin, but cause and pa- 
thology are very different in the two cases 

Thus, feeblemindedness may arise from deficiency of the tliyroid gland 
(cretinism)," difficulty m the sugar metabolism (pyruvic acid metabo- 
lism),®® failure of the glands to develop as m Mongolian idiocy,^* and many 
forms of pituitary disorder," biith injuiy,*® encephalitis occurring eaily m 
life," injury to the growing and developing brain by reason of whooping 
cough, and so through a long list of failures or injuries of body organs and 
brain This is to say nothing of the accumulated defects which are known 
to arise through starvation, vitamin deficiency, extiemely bad environmen- 
tal conditions and the like ®®’ 

No ?nimg1 breeder, however much he laid his emphasis on breeding and 
heredity, would think of subjecting the animals with which he was concerned 
to the ciuel, stupid and harsh conditions which constitute the life situation 
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of a great many of the children of mankind Yet it is precisely m the field 
of the feebleminded that the eugenists have laid most of their emphasis upon 
the need for sterilization, and many myths have been developed in the field of 
feeblemmdedness which have no scientific basis whatever Elsewhere®' I 
have criticized adversely, perhaps liarshly, the work winch lias built up the 
“royal families” of the feebleminded, the Nams, the Kalhkaks, the Jukes, 
the Tribe of Ishmael, the Virgimans, the Mongrels, etc Without in the 
least denymg the impoitant role of heredity, it can only be stated that low 
cultural level, especially occurring m sequestered groups, has been called 
feeblemindedness on very scanty and insufficient evidence — evidence which 
any court of law would throw out as the worst kind of hearsay and winch 
science should not even consider 

The bulk of feeblemindedness is utterly unknown as to genesis, pathology 
and disorder of pliysiology I lay emphasis upon this because it is insuf- 
ficient to say “heredity is a cause,” since heredity is no unified set of mecha- 
nisms If we say diabetes is inherited, we can at least define diabetes in 
terms of sugar metabolism We can test the sugar metabolism of the an- 
cestors and descendants, as well as of the siblings and collaterals The diag- 
nosis can be definitely and completely made Even if we do not understand 
the complete genesis of diabetes on a physiological basis, we do know that 
disorder of the pancreas and very likely of the pituitary body, as well as the 
cortex of the adrenal, plays important roles 

When we turn from these vaguely known diseases and asciibe tliem to 
heredity, we are at least in part explaining one unknown by another The 
science of genetics has largely been built up by animal experimentation, and 
the work can only be called brilliant and far-reaching The establishment 
of Mendehan laws, the evolution of the theory of the gene, represent hvo 
great landmarks in the histoiy of die understanding of the mechanisms by 
which like begets like and by which variations appear *®* ®“’ *'• ®®’ ®* But 

this woik IS only in its beginnings It is changing rapidly There is .i 
growing body of evidence to show that Mendehan laws explain only \ari- 
ations — ^what I have called "adjectival” attributes rather tiian the “nouns” of 
quality ®® Thus, Mendehan laws explain the greenness and the smoodiness 
of pea pods, but they do not explain the universal occurrence of pods which 
seems to be independent of Mendehan laws 

Much work has been done in the field of physiological genetics to shou 
diat environment at all times plays a role in the evolution of hereditarj quali- 
ties and in their evocation, and that a drastic change of en\ ironment may call 
into play what seem like opposing or at least markedly different hereditarj 
qualities®' Expeiiments of far-readiing importance have shown that slow- 
ing up or accelerating the series of those timed e\olutionar> changes, b\ 
w'hich the fertilized egg becomes an individual of a species, alters drasticalh 
the development of the individual *“• ®® There may be, and I believe there is 
sick germplasm ®'’ ®® which lasts over a considerable span of generations and 
adversel) affects generation after generation To separate environment 
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f 10111 heredity is a useful dichotomy, but one which becomes peinicious when 
it becomes viewed as an absolute fact rather than as an abstraction of the 
human mind. 

It IS inteiesting to note that certain groups of people tend to become 
strict hereditarians and thus to view failure in life and the occurrence of 
disease as evidence of congenital inferiority Conservative groups, as a 
lule, take this point of view On the whole, these people are wdl sat- 
isfied with the status quo They do not like the idea that their success 
and the failure of others may be accidental and environmental The ar- 
rogant and the proud tend to be hereditarians and to neglect the environment 
entirely Thus, a leading feature of Nazi ideology is the importance of 
blood, and all the studies which emanate fiom Germany have emphasized 
racial supeiiority, stock superioiity and eugenics They have not 

hesitated to sterilize and to destroy those whom they regarded as inferior in 
race and of inferior germplasm and constitution Curiously enough, this 
ideology favors war which is by far the greatest cacogemc factor in the 
world, since the best are sent out to be destroyed 

The biologists as a group, although with notable exceptions,®^’®® have 
tended to emphasize the germplasm largely because their eiqperiments aie 
carried out isolated so far as possible from the environment They deal 
with animals of simple type and have mainly concerned themselves with the 
inheritance of simple qualities of bodily type rather than with the complex 
human attributes and that complexity of complexities — ^the human mind 
They have tended to oversimplify the problem Furthermore, those who 
have been impressed by the hopelessness of much of the therapeutics of psy- 
chiatry, who have been appalled by the rising cost of caiing for the mentally 
sick, the epileptic, the feebleminded and the criminals have sought the im- 
patient reform and have advocated sterilization more from despair than from 
real understandmg 

If we turn to those who oppose eugenics,^® we find here, too, a curious 
conglomeration of bed-fellows The Roman Catholic Church has laid down 
in the Encyclical of Pope Pius XI the basic proposition that sterilization 
IS a mutilation which is not a punishment for crime and, consequently, an 
invasion of the sacred rights of man Thus, a theologic concept is made 
the basis of opposition to what is essentially a biologic social reform This 
point of view may be linked up with the attitude of the Church towards birth 
control, namely, that there must be no interference with procreation It is 
curious that the Church, which insists on celibacy in its ministers and officers, 
is the most ardent advocate of unrestricted population increase 

On the other hand, the Bolshevik ideology, which in so many respects is 
anatTipma to the Catholic Churcli and which at least in its earlier development 
was completely opposed to religion, is also an enemy of eugenic sterilization 
and stresses environment, since this is in line with the geneial prinaple of 
economic determinism as fundamental in shaping the mind as well as the 
destinies of mankind It is in general distasteful to Bolshevik science to at- 
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befoic discharge or paiole from a state hospital. Up to Janiiaiy, 1935, 276 
stciilizations (112 males and 164 females), or about 46 a year had been 
pel formed 

(5) Oklahoma • A compulsoiy law was passed in 1931 Up to Januaiy, 

1935, eight operations had been performed (one male and seven females) 
No comment* ^ 

(6) Washington A voluntaiy law was passed in 1921 Up to January, 

1935, 30 opeiations had been pcifoimed (24 females and 6 males) 

• 

Therefore, it is clear tliat if sterilization laws of any type are to be pas- 
sed, even though the scientific proof be mconlcstible, public education as a 
preliminary is essential 

Certain m 3 rths must be dispelled in ordei to view our problem realisti- 
cally first, that the number of insane is increasing by leaps and bounds and, 
therefore, the lace is threatened in a serious uay by the propagation of the 
unfit It IS true that die admission rate to hospitals for mental disease 
has gone up enormously within the past few generations ®®’ ®®’ ®® 

But let us suppose that in China there were no hospitals, then the admission 
late would be ml As hospitals were built and the oriental members of the 
community became conscious of mental disease as something ti eatable, and 
if they regarded the hospitals favorably, the admission rate would go up 
from zero to a point which finally i cached the real incidence of committable 
or hospitalizable mental diseases This is actually what has taken place in 
some communities in America and which is taking place in some other parts 
of the world 

If we take two American states, Massachusetts and New Yoik,®‘ as rep- 
resentative of communities with well established hospitals and with a reason- 
ably good understanding of mental disease, we find tliat in these two states 
the commitment late has changed but little duiing the past 20 yeais Moie- 
over, this is true of England, Wales and New Zealand ®® There aie cogent 
reasons why mental disease would not be expected to increase in the more 
enlightened communities of die United States and Europe 

In the first place, the marriage late tends to be low in most of the im- 
portant and transmissible mental diseases ®®’ ®®’ ®^’ ®®’ ®®’ ^®® Secondly, the 
deatii rate is high ®*’ ^®^’ ^®®' ^®®’ “® Third, the birth rate is low, con- 
trary to the usual opinion ®"’ ^®®' ^®® This is in part a resultant 

of the lower marriage rate and the greater death rate, but is to some extent 
independent of it Fourth, even the divorce rate^^® is higher among die 
mentally sick 

All these factors can be easily understood Maniage acts as a barnei 
to the unsuccessful, the unattractive, the odd and the peculiar, and those who 
create unfavorable reactions Moreover, in many of the mentally sick theie 
IS a lessened sexual drive The divorce rate should be higher, too, since 
hfe with a person of unstable temperament and on the road to a mental 
disease is very difficult and often unbearable, so that divorce often takes 
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place befoie the psychosis shows itself in lecognized foim Since tlie con- 
ditions of life tend to be orse for the mentally sick than for the mentally 
well, and because the general healtli suffers with most mental diseases, and 
finally because tliere is undoubtedly a general biologic defect as well, the 
death rate would be expected to be greater 

In the case of the feebleminded the above holds true, even though it runs 
quite completely counter to the unscientific studies represented by die Nams, 
the Kallikaks, tlie Jukes, etc I refer the reader to the British Report of 
the Departmental Committee on Sterilization,^®® which flatly declares that 
the prolificity of tlie feebleminded is a myth, and also to the paper by Waltei 
E Femald^^^ which shous that in the case of the discharged and known 
feebleminded from an institution m Massachusetts, there iras a low marriage 
late and a very low birth rate What is mistaken for the high birth rate 
of the feebleminded is the high birdi rate of low cultural lei el Statistics 
collected by Elkiiid and myself," as well as by Popenoe,^®®’ *®®' “®* indicate, 
first, diat the feebleminded tend on the whole to come fiom families repre- 
sentative of the community as a whole, and secondly, there is not an un- 
balanced or disproportionate birth rate Dayton's statistics * ®®’ *®^’ ’®®’ 
indicate very clearly that the death rate among the feebleminded is propor- 
tional to tlie degree of feeblemindedness and is greater than that of the nor- 
mal population 

It IS, I believe, safe to say tliat the vital statistics disclose the factors 
which operate against any considerable increase of the mental diseases and 
of feeblemindedness It is also true that we have become much more con- 
scious of these conditions A defective individual might adjust to a simple 
pastoral life but not be competent to meet the stresses of a ci\ ihzation which 
demands the ability to learn to read, write, calculate and carrj on relatively 
complex mental processes A feeblemmded shepherd would not be particu- 
larly noticed, but a moron trying to operate machinerj would show his 
defectiveness very quickly 

I here summarize the repoit of the Committee of the American Neuro- 
logical Association for the Investigation of Eugenical Sterilization,”® of 
which committee I was chan man and of whicli it is onlj fair to say that I 
was the worker mainly responsible for the report Based on a re\ ie\\ of the 
world’s literature, and more especially of the recent work since the older 
w'ritings have only historic Aalue in this complex field, and with especial 
consideration of the fine studies of those touchstones of modem genetics, the 
monozygotic (or identical) t\Mns, this ”®'*®* Com- 
mittee readied the following conclusions 

(1) Schizophrenia has an inherited basis®®®*"® although this is not the 
entire stoij', and there is verj' likeh an environmental root or factor of •some 
kind which at present is entirely unknown 

(2) The same is true m about equal measure of maiiic-deprcsmic pni- 
chosis®" 
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(3) It Ctiu be stated of feeblemindedness that the bulk of it lests on a 
hcieditaiy basis of some type, that theie is an inheiitancc to intelligence 
although not of the “like begets like*" ^arlety, since despite the fact that 
there are families of feebleminded, the bulk of the feebleminded — according 
to reliable work — comes from families which aic on the whole representative 
of the total community m social standing, achievement and general intelli- 
gence This is certainly true of the cases one sees m private practice where 
spoiadic feeblemindedness frequently appears among groups of the highly 
intelligent and wheie relative feeblemindedness — m the sense that an indi- 
vidual, although he develops above the level of the accepted standard for the 
feebleminded, is, compared to the advantages and the group among whom 
he has lived, definitely deficient m intelligence — ^represents by far the greatest 
part of feeblemindedness Nevertheless, and excluding tlie woik obviously 
faulty, no serious worker in the field of feeblemindedness doubts that a gieat 
deal of mental deficiency, if not the most of it, is congenital and probably 
hereditary m origift 

(4) Of epilepsy the Report stated that theie was some constitutional 
etiologic basis, but that it was not proved to be of hereditaiy origin 

187, 168 , 160 , 160 Rgccnt work has tended to show that there may be more of 
a hereditary basis than we assumed to be the case This depends upon 

P ' le study of the biain waves and is the product of a notable Boston group of 
orkers, Lennox, Gibbs and Gibbs I believe tliat the study 

I brain waves has not i cached the precision and reliability which these 
workers assume it to have, nor do I agree that the kind of brain wave they 
describe is limited to epilepsy, so that their studies showing abnormal brain 
waves in the parents, collaterals and siblings of epileptics, which they assume 
prove the hereditary basis of epilepsy, aie not so well founded as one might 
believe to be the case at first glance An impoitant paper attacking their 
assumptions in this matter is that of Finley and Dynes Epilepsy, or, 
more precisely, the convulsive states, appears to be producible in all forms 
of life beyond the most primitive, can be brought about in any human being 
by drugs, electricity, and brain damage, and so differs radically from schizo- 
phrenia and mamc-depressive psychosis The most that as yet can be said 
as to Its relationship to heredity is that some individuals and familial groups 
are more liable to it 

(5) So far as crime is concerned, this being one of the conditions which 
ardent eugenists expect to be leduced by sterilization,”' 

171, 178, 178 j only say that this Committee rejected m general the heredi- 
tary nature of most of crime” There are too many social variables in 
crime for it to be accepted as an essentially biologic condition It may well 
be that some criminals are abnormal variants This is surely not true of 
all of them, and the studies which have purported to prove this have, on the 
whole been too precariously based on the shape of ear lobes, height, weight, 
head-form to have reached a place worthy of the name scientific at this time 
There are individuals who lack social feeling, who are crass and crude ego- 
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tists, ^\ho find confoimity difficult, and such individuals are found at the 
top of the social ladder among the successful as well as at its bottom and 
among those who are incaicerated in jails 

At this point, one may bring up the question of the existence of a psy- 
chopathic society Adjustment to any society is normal or repre- 

sents normality only if it can be assumed that the demands of tliat society are 
in conformity with tlie essential drives, instincts and evolution of the normal 
man For example, our society emphasizes acquisitiveness and over-re- 
wards the pathologically acqmsitive, since, as Aldous Huxley says, there are 
as many perv'ersions of the acquisitive instinct as there are of the sexual 
That there may be conflict of biologic and social demand can be cogently 
exemplified by the case of a 16-year old girl who has become pregnant with- 
out die formaht}' of marriage, but who is biologically normal although so- 
cially maladjusted, whereas the social worker who looks after her, a virgin 
aged 50, is biologically abnormal although socially adjusted Society is 
not at all rational about sex, marriage, work, pleasure-seeking, entertainment 
and achievement in general It is doubtful if he lives best who works all 
day long, is humble, frugal and passively law-abiding A non-conformist 
rebel who gets into all kinds of social trouble may be and often is a better 
human specimen 

Our Committee, taking into account the social structure of our times, the 
prejudices and taboos which reign, the conflict and the welter of opinion, 
came to conclusions whicli are here stated in abridged form We accept 
as a reasonable working hypothesis that certain of the mental diseases rest 
on a constitutional and a hereditary basis, and that a program of eugenic 
steiilization is indicated and desirable These diseases, excluding from con- 
sideration at this point the very lare neurologic disorders,^'^ such as Hunt- 
ington’s chorea, Friedreich’s ataxia, myotonia, etc , are schizophrenia, manic- 
depressive psychosis, most of the forms of feeblemindedness, and possibh 
epilepsy We advocate, tlierefore, the passage of voluntary laws to apply 
to ceitified cases of these diseases, eithei within private or public hospitals 
or cared for in the community 

The most important conclusion is tliat neither the psjchiatnst nor the 
eugenist can afford to be dogmatic in his opinion What is needed most of 
all IS an organized lesearch, preferably by some great governmental agency 
and die ideal agenqr would be the United States Public Health Senicc 
This research might well take the following mam directions 

First, coordinated long-time studies on the cpidemiolog) ps\choIog\, 
physiology, chemistry and physics of the patients w ho form the subject mat- 
ter of psychiatrj Groups of specialty trained men should be set free from 
economic piessure to devote their lives to such researches 

Second, an institute organized for a continuing program of at least 100 
jears should be established for tlic study of human hcrcdit) One man's 
hfc-lmic is> not long enough bccau^c he hies onl\ as long as his subjects. 
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and his woikiiig careei is rarely nioie than 40 3 'eais Several generations of 
people must be intimately known and their lives scientifically recorded befoie 
we can know much of human heredity The workeis m this institute 
should include not only scientists m each field wliicli is pertinently involved, 
but also the best of statisticians as well as high-grade field workers capable 
of social investigation of an objective type 

It needs emphasis at tins point tliat one of the cardinal assumptions of 
the rabid eugenists,^®’ namely, tliat there is a fundamental an- 
tagonism between eugenics, or being well-bom, and euthenics, or social 
betterment and amelioration, is not in its generality true There are soaal 
ameliorations and eiithenic measuics which probably aie not of value to the 
lace and even hurt it Thus, nursing along an obviously defectively con- 
stituted child so that he reaches maturity, can marry and procreate, cei- 
tainly seems non-eugenic, even cacogemc Furtlieimoie, whatever steps we 
take for the cure of, let us say, schizophrenia, should be associated with 
eugenic measures and if we do finally, as I believe we will, discover metliods 
for the cure of scliizophrenia, manic-depressive psychoses and others of tlie 
mental diseases, it may be of great importance to establish sterilization as a 
condition of treatment, unless it can be shown that the curative measure also 
cures the geimplasm, which at fiist blush seems unlikely 

In Its broader scope, howevei, eutlienics makes the race better ratlier tlian 
worse An epidemic has no particular predilection for tlie unfit It 

meiely carries off tliose less resistant to it, and this does not bear any re- 
lationship whatever to our human values of fitness and unfitness More- 
over, epidemics, malnutrition, and the serious adverse conditions undei 
whicli many of the people of tlie world live very definitely injuie otherwise 
sound persons, and/or prevent tlie full development of hereditary potentiality 
Accident, disease, social privation and cacotlienic influences are not dis- 
guised eugenic measures In fact, it is possible — and without any saen- 
tific warrant I believe this to be the case — ^tliat they injuie germplasm 
There is no leason to believe that the gemiplasm, — tliat is, tiie cliromosomes 
and genes — , as well as the lest of the egg and tlie seed, may not be injured 
by the same illness that affects the heart, tlie lungs, or the brain of the in- 
dividual The piogram of eutlienics may, therefore, be consideied a pait of 
eugemc betterment, and legislation which piovides tlie best of food and 
housing, sunshine, reasonable hours of employment and adequate compen- 
sation, social insurance of necessary kinds, as well as good medical care, 
although It may be defined as euthemc, is also eugenics of a positive type 
It IS time medical biology and law made some kind of a formal alliance 
with a division of labor and a unified purpose for the social good The 
division of labor can be compared to the two different and collaborative func- 
tions of tlie nervous system Science, as one of tlie partners, has for its busi- 
ness tlie sensory function, that is, it gathers tlie information by scientific 
technics, analyzes its experiences and experiments according to statistical 
methods, and s^ reaches proved conclusions The job of putting tlie indi- 
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cated program of social reformation into actmtj- — the motor function — 
belongs to law Having assured itsdf that the propositions evolved by 
science are solidly established and accepted, to it belongs tlie task of manipu- 
lating tlie umvielding and prejudiced society into line Whate\er laws it 
passes must be capable of being enforced, foi however good scientific theory 
and postulates maj' be. there are social principles of conduct, taboos, un- 
leasonable attitudes and non-rational traditions which must be taken into 
account Otliei lights of the individual must not be violated even though 
to do so seems to be a short cut to reform The law' or, more personally 
put, the legislators and the executive and legal directors of society ha^e tlie 
dut}' to be equitable and practical at one and the same time in sudi a matter 
as eugenic sterilization Science must gather the material and present tlie 
facts Law', especiallj* m a democracy, must possess tlie guilelessness of the 
dove and the w'lsdom of the serpent in framing suitable legislation and work- 
able teclinics for their operation m the particular society within whose frame- 
w'ork the reformation is to be w'rought 
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MEDICAL AND SOCIAL FACTORS IN CRIME '• 

By A Warren Stearns^ M D , Boston^ Massachusetts 

When a child is bom his behavior is almost entirely on a physiological 
basis He reacts to various stimuli on a reflex level and draws upon his heri- 
tage through past ages for motivation In other words, his conduct is 
asocial His parents begin tlie task of traimng forthwith, just as they would 
in the case of any othei animal This training at first has to do uith the 
regulation of the vaiious functions of the body and with teaching a certain 
amount of decorum For a long time it has been recognized that cliildrcn 
differ in their capacity to receive this sort of guidance In some, tidy habits 
can be acquired in three months, in some six months or a year, and a few 
can never be taught correct habits Obviously, the technic of the parent can 
be resolved to a verj' simple formula, the punishment of vice, and the reward 
of virtue 

Upon reaching the age of five or six the child is sent to school, his 
behavior is then dependent upon the thoroughness with wliicli the previous 
parental duties have been carried out Here a new factor comes in to direct 
the instinctive drives of the little animal He is directed to a certain extent 
by teacliers, but more important still is tlie social pressure which comes from 
his associates They begin teaching him the ua>s of tlie world Brutally 
and cruelly they ridicule or punish deviation from the customs current in any 
particular community To be sure he learns to read and ivnte and to add and 
subtract, but he also leains how to behaAe like the other children Here 
again it has long been observed that there are individual differences in the 
ease w'lth which tins latter know'ledge is acquired 

A feiv stormy years of adolescence, more or less hectic according to in- 
dividual qualities, and he is embarked upon adult life Here he has the task 
of confoiming to the requirements w'hich the adult population imposes upon 
him, and especially he must get a job, fit himself to his emploj'ment. and then 
get a w'lfe, establish a home, and begin the same program which he has just 
completed, w ith another generation He continues to de\ elop and progress 
through mid-life Then come the effects of the disintegrating process of 
later years, and finally he leaves life as he entered, entirely helpless Such is 
the traditional trajectory of life 

Society in the main tends to approve and reward the coinentional life 
Just as parents direct the child through praise and blame, societj’ controls 
the adult The mechanism is identical Howe^er, some do not conform 
and from the dawm of histoi^ we can trace the efforts of societj* to induce 
or compel conformity to a com cntional pattern In primitnc socictj this 
IS done ruthlessly There are no laws, but there are mores and the non-con- 
formist IS hunted down and destrojed much as a skunk or snake is destroved 

*Recci\cd for publmtion Februarj 13, 1943 
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by Civilized peisons By common acclaim only, the non-conformist is 
destroyed 

As we ascend the long hard climb thiough various stages we find a giadu- 
ally developing attitude toward criminals While the savage governs his 
conduct by the pleasure or displeasure of the spirits, m early biblical days it 
was the puiity of tlie city which was being sought Personal motivation 
in punishment has always been identical, but the assigned purpose has always 
been altruistic In the Roman days abstract justice became the goal and 
later the detei rent effect of punishment ^ 

This brings us up to relatively modem days To this point there has 
been little thought of individual differences, most legal philosophy having to 
do with the social damage and abstiact theories of right and wrong During 
the great revolutionaiy period, punctuated by the Frendi and American 
Revolutions, theie was a great awakening m humanitarian fields Man 
could no longer see his neighbor drawn and quartered, or burned at the stake, 
and the so-called sanguinary laws of Europe were abolished in Massachu- 
setts in 1786 The work of John Howard either caused a universal awak- 
ening or was the expression of such One of the immediate phases of John 
Howard’s work was an interest in the samtaiy conditions of prisons So 
unhealtliy were they that the scourge of typhus fever was popularly called 
“jail fever ” The bad smell of dirty, sick bodies was referred to as “prison 
odor ” So Howard drew up plans for a penitentiary house with single cells 
where men could have a chance for penitence and prayer and be cured The 
first of these was erected in New York m 1798 In 1805 the Massadiusetts 
State Prison was opened No greater idealism was ever expiessed than 
that which gave rise to the Charlestown State Prison Benevolence and 
religion seemed to offer salvation from the scourge of crime Yet m a very 
few years it was found that all persons could not be cured by this method 
Those who had been once m the penitentiary tended to come again Almost 
for the first time individual differences were indirectly taken account of and 
in 1818 an habitual criminal law was passed 

In 1816 an act for the relief of poor debtois was passed, thus recognizing 
tlie helplessness of this class In a general way the series of laws softening 
the punishment of debtors was opposed by the legal piofession It was 
thought that if debtors were not punished that no one would pay his bills 
Here again, no allowance was made for individual differences We shortly 
enter an era in which education and training appear to be the answer to the 
problem of criminology In 1821 ® the House of Industiy was established 
in Boston modeled after previous ones m Marblehead and Salem, and if one 
reads the report of the committee recommending this he finds that honest 
work and learning a trade are offered as cure-alls for this type of social ills 
In 1824, the House of Refuge was opened in New York and shortly after a 
similar one was opened in Massachusetts ® It was thought that the proper 
training of neglected children would furnish the key to the cure of crime and 
their published reports breathe great optimism as to the future 
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The Livingston Code begun in 1821 provided for the abolition of capital 
punishment and its spirit was remedial rather than vindictive Already, in 
the appointment of physiaans, a considerable beginning had been made to- 
ward remedying the sanitary condition of prisons 

Meantime the reformatory movement had grown to full stature having 
its origin with Admiral Macanodiie in 1798* Tins gradually developed 
into the Irish system perfected by Sir Walter Crofton in Dublin The 
American replica of the Irish system first appeared at the Elmira Reforma- 
tory An excellent account of this is found in Wines “ Here again a for- 
mula was offered for the aire of crime regardless of individual differences 

In 1875 the Massacliusetts State Board of Health made its famous re- 
port of the sanitary conditions at the Charlestown State Prison showing that 
even at tins relatively modern time rather inadequate provision had been made 
for die health of inmates From then on medical services in prisons were 
improved and the medical component in the care of prisoners showed a rapid 
increase Finally, some prisons were actually the healthiest places in the 
world 

There was gradually accumulated a vast store of knowledge throughout all 
this period of die relation between physical ill healdi and crime Cripples, 
the blind, persons with tuberculosis and other chronic diseases, unable to 
compete on equal terms with their fellows, were found in prisons out of all 
proportion to their occurrence in society 

It is difficult to say when an interest in the mental state of prisoners be- 
gan Benjamin Rush * in his celebrated book published in 1812 has a page 
oi two on moral insanity followed immediately by a plea for more humane 
treatment of prisoners In 1835 when the Woicester Lunatic Asylum was 
opened a great many of its early inmates w^ere taken thence from prisons and 
the Fourth Annual Report of Dr Samuel Woodw'ard, Superintendent,' gives 
a lurid account of their treatment m prison and the condition in wdiich he 
found them The report of Thomas Hazard m 1854 gives similar examples 
from Rhode Island Gradually, the policj' of removing the insane from 
prisons w'as definitely established, but there w as a plague spot in the determi- 
nation of sanity One of the earliest expressions of this and one of the 
best IS an account of an individual m a Dublin asjlum wdncli is quoted as 
follow'S ® 

In the Ridimoiid Lunatic Asylum, Dublin Mr George Combe "taw a patient in 
1829, who lias been confined for ten >ears He exhibited a total want of nior il fcding 
and principle, jet possessed considerable intelligence, ingemiitj, and p1lluslbIIlt^ lie 
had been a scourge to his fannU from diildhood — ^liad been turned out of the arnn is 
an incorrigible iillain — ^liad attempted the life of a soldier — had been rcpcatcdh 
flogged — ^Iiad since attempted the life of his father Respecting tins nun. Dr 
Crawford, Substitute Plnsician at the As%lum, made the following remarks 'lie 
never was different from what he now is he has ne\cr ciinccd the slightest mental 
incoherence on am one point, nor anj kind of hallucination It is one of tlio-t case, 
where there is great diificultj in drawing the line between extreme moral dipriMtx and 
iiisanit\, and m deciding at what point an indnidual «hoalil etast to be CDiieidirr! a*- 
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a lesponsible nioial agent, and amenable to the laws llie goveinois and medical 
gentlemen of the Asylum liaA'e often had doubts whether they were justified in keeping 
him as a lunatic, thinking him a inoie fit subject for a Biidewcll He appeals, how- 
ever, so totally callous with legaid to every moral wiong, «?o completely destitute of 
all sense of shame or lemorse, when repioved for his vices oi ciimes, and has proved 
himself so utterly incorrigible tliroughout life, that it is almost certain that any jury, 
before whom he might be bi ought, would satisfy their doubts by leturning him insane, 
which, in such a case, is tlie most humane line to pursue He was dismissed several 
times from tlie asylum, and sent theie for the last time for attempting to poison his 
fatlier, and it seems fit he should be kept theie for life as a moial lunatic but theie 
has never been tlie least symptom of diseased action of the brain, ivliicli is the general 
concomitant of what is usually understood as insanity This, 1 consider, might with 
piopnety be made the foundation foi a division of lunatics into two gieat classes, — 
those who w'ere insane from oi iginal constitution, and never wei e otherwise , and tliose 
who liave been insane at some period of life from diseased action of the biain, eithei 
permanent or intermittent ” 

With the rapid development of hospitals for mental disease there grew 
up a specialty called psychiatry dealing at fiist with those gross mental dis- 
01 dels called insanity, but gradually commg to concern itself with behavior 
disorders of every nature As eaily as 1905, Dr Guy Fernald, a psychia- 
trist, was appointed physician to the Massachusetts State Refoimatoiy at 
Concord and began a life of service in the interests of a scientific criminology 
This was followed by similar appointments elsewhere, and elaborate systems 
of classification developed This effort grew raoie and more complex, but, 
alas, cures were infrequent It was recognized that a varying percentage of 
inmates were insane, and these were taken to hospitals for mental disease 
It next appealed that a larger percentage were feebleminded An attempt 
to handle this group resulted in the passing of laws for tlie committing of 
defective delinquents, espeaally in such states as New York and Massachu- 
setts Then came the great schism ovei personality disorders Some im- 
portant persons believed that all gross vagaries of conduct were in them- 
selves prima facie evidence of a certain degiee of mental aberiation, while 
others insisted upon gross evidence of psychopathy as a ciiterion This 
question is still undecided and perhaps is no better stated today that it was 
by Sampson ® 

The question of the mental status of prisoneis in actual practice is largely 
an academic one except in the field of juvenile delinquency and in the case of 
particularly serious ciimes The great mills grind on The courts in our 
large aties see hundreds and thousands of cases each year with little regaid 
as to the mental condition of petty offenders 

Perhaps the greatest contribution of the psychiatrist has come through 
the fact that careful histones of offenders were taken which not only brought 
out the mental attributes of the individual offender, but also portrayed the 
environment from which he had sprung This led to extensive research in 
the field of sociology by many of the leading sociologists of the country 

The writer has for many years regarded the vast majority of criminals 
as handicapped persons Society has recognized three types of peisons 
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needing public aid These have been called the sick, the poor and the bad, 
and have led to the establishment of hospitals, poorhouses, and prisons for 
then care All that we can say of these three groups is that certain indi- 
viduals are preponderantly sick and therefore their illness is what calls for 
first attention Others are preponderantly poor or bad In the field of eti- 
ology their difficulties appear to spring from the same source They all 
tend to be handicapped, each one with a laige medical component A most 
cursory scrutiny of the several types of institutions for these individuals 
shows that there is a tremendous overlapping The relation between poverty 
and disease is a very definite one, although tliere is still a great deal of de- 
bate as to whidi IS primary This is a good deal like die proverbial debate 
as to which comes first, the hen or the egg Obiiously, there are certain 
persons who are ph} sically ill and because of this handicap become impover- 
ished and because of their impoverished condition are led to crime Al- 
though it will be possible to fix the blame m individual cases, in general, 
crime, vice and disease are triplet sisters all springing from the same social 
sources Needless to say the mental status of the individual is often ver}' 
fundamental, and for this reason it may tiudifully be said that basically 
crime is a social disorder Mental disease, defect, oi pecuhaiity is important 
in that social stress often bears hardest upon those who are least able to 
withstand its pressure It seems helpful, however, to ha\e some working 
classification of this very complicated and mixed social and medical problem 
The following classification has served the writer’s purpose in this matter 

The Child As has been said above, tlie child is by nature a non-conform- 
ist The law recognizes his helplessness m some ways until he is 21 years 
of age He is entirely dependent upon the status of his parents and home 
and die task of being taught die ways of prudent conduct Furthermore, 
many criminal careers begin during adolescence and it appears to be a phase 
through whidi die) go This is well expressed bj Cabot in the introduction 
to Dr Glueck’s book ” 

The Aged Likewise the helplessness of old people is pro^erblal and }et, 
diey are often obliged to lead a competitive life For this reason their handi- 
caps frequendy lead to delinquencj Furthermore, there are factors in their 
sexual life which lead to difficulties 

Handicapped Classes There are many groups in our society against whom 
gieat odds are arrayed Differences in race, sex and religion render the 
task of a conventional life more difficult for a substantial proportion of our 
population 

The Insane Nobody knows how many insane there aie, but their claslie« 
w'lth the law' are such that it is nccessarj to confine in Massachusetts about 
1/150 of the population 

The Feebleminded Certain children do not deielop iiitcllcctuallj and arc 
called feebleminded It is estimated that about 2 per cent of the population 
should be so classified We have just been through an age when the feeble- 
minded have been pictured as peculiarly criminalistic and now their helpless- 
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ness seems to be a larger factoi They often come from feebleminded fam- 
ilies and so are neglected Those needing the most tiainmg often get the 
least 

The New otic Although not specifically ci iminalistic, the handicap of 
the neuiotic person is occasionally associated with crime 

The Disoideied Peisonahties This group occupies a vague zone in the 
social hierarchy and is still ill-defined by the medical profession It has to 
do with those persons who, through personal peculiarities, are unable to 
adjust and adapt themselves to the requirements of society, and so become 
social problems m one way oi anotiier The morbidly contentious find it 
difficult to obtain employment They aie continually agitating, and nobody 
wants them They are frequently found on relief, in prisons and even in 
hospitals for the insane The inadequate personality often gives up with- 
out a struggle and is feebly resistant to alcohol, and the emotionally unstable 
are often incapable of sustained productive effort This group not only 
forms an important component m definite social disorders, but makes up a 
large number of those who are found in clinics appearing on the surface as 
neurotic Needless to say, many of these persons appear m the sedimentaiy 
stratum Certain states have passed laws for the commitment of such indi- 
viduals if their conduct is criminalistic 

Drug and Alcohol Addiction Addiction to habit-formmg diugs including 
alcohol, has long been considered a medical problem, and, m the past, tliere 
have been many programs under medical stimulus and leadeiship attempting 
to attack this problem m an intelligent way We liave no census of alcoholic 
patients, but every index tends to show the load to be tiemendous There 
are approximately 84,863 arrests m Massacliusetts every year for drunken- 
ness Thirty-two per cent of tlie patients admitted to the state hospitals are 
said to be intemperate Alcoholism has been shown to be a very large com- 
ponent in the admissions to tlie Boston City Hospital There is no more 
discouraging problem with which to deal than that of alcoholism The po- 
lice handle the same cases over and over again Certain persons have lit- 
erally hundreds of sentences to jails and houses of collection At the pres- 
ent moment, although there has been very lecently a vigorous attempt to 
promote attention to this group, tliere is no state-wide program for prevention 
or cure, nor is there an adequate meeting of the minds of police, welfare and 
medical authorities Quite a bit of the beneficent effort to raise the level of 
living of certain of the dependent gioups is almost entirely vitiated through 
diversion of relief from the home to the saloon The drug problem is 
similar, but, of course, very much less flagrant A surprising number of 
those who fail to meet their obligations in life are alcoholic and get into the 
sedimentary immobile stratum of society 

Physical Disease Wherever criminal populations have been studied by 
physicians there has been found to be an excess of physical disease or defect 
There is often a direct relationship between the criminal career and ill health 
although it IS often difficult to say which one stands in a causative relationship 



MEDICAL. AND SOCIAL FACTORS IN CRI&EC 


605 


Conclusion 

1 From tlie above it would appear that criminals are handicapped per- 
sons We have at one end of the scale cases whose difficulties are entirely 
due to mental disease At the other end are pure social problems with all 
possible gradations in betiveen I would not be bold enough to place a 
median 

2 It seems obvious tliat attempts of society to handle criminals as a 
class by a general rule of tieatment applied to all has not w'orked satisfac- 
torily in the past 

3 This leads to the hypothesis that the best w'a> to handle the pioblem 
of crime is through individual study In certain cases this calls for elaborate 
psychiatric investigation, m otliers for equally elaborate sociological stud}, 
but in the mam all offenders should have preliminary social case w'ork car- 
ried out, in order that the needs of the individual can be brought into focus 
and assigned to the proper persons for treatment and care 

4 Studies of prisoners at the present moment have not resulted in start- 
ling cures, but have furnished tlie basis upon which better social engineering 
can be done Tlie knowledge of the personaht}' of criminals today is far in 
advance of the procedures by w'luch they are handled in any society 

5 It IS to be hoped, as knowledge accumulates, that m the course of 
time general laws can be discovered which will enable preventne measures 
to be carried out on a large scale For instance, in medicine tlie dlsco^el} 
of tlie infectious nature of diarrhea in children has led to the control of milk 
supplies in our great cities and thus practically controlled this disease which 
once carried off a very large percentage of children during their first 3 tar 
Unfortunate!}', at present veiy few such law's are known and we are still 
obliged to handle eadi case empirically often almost on an instinctive lc\cl 
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PRIVILEGED COMMUNICATIONS: IS JUSTICE 
SERVED OR OBSTRUCTED BY CLOSING 
THE DOCTOR’S MOUTH ON THE 
WITNESS STAND?* 

By Zechariah Chafee, jR,t Cambttdge, Massachttseits 


Physicians and surgeons are required by the etliics of their piofession 
to preserve the secrets of tlieii patients whicli have been communicated to 
tliem or learned from die inspection of symptoms and other bodily conditions 
How far this ethical requirement should be enforced by law is a question on 
which there is much difference of opinion among both lawyers and doctors 
No state has made disclosme of confidence a crime, as it is m France, 
but m some the license to piactice may be revoked for this cause Seventeen 
states still seem to preserve the view of the English common law that tliere 
is no legal check upon the revelation of medical secrets On the witness 
stand, at all events, a doctor in these states must tell all he knows ^ 

The remaining states adopt a half-way attitude towaids tlie obligation of 
secrecy, of whicli the New York statute (first enacted in 1828) is typical 
Unless die patient consents, die doctor is not allowed, while testifying in 
court, “to disclose any information which he acquired m attending a patient 
in a professional capacity and which was necessary to enable him to act in 
that capacity ” Thus theie is no liability to the patient if the doctor tells 
every last detail m dubioom gossip or the dnckly veiled items of a medical 
journal, but he is prolubited from divulging any of the trudi in die place 
where it is most needed and usually most strmgently required — the witness 
stand 

Some of diese statutes make exceptions for special medical situations, 
sucli as aboition, in which disclosure is badly needed ^ Several of die states, 
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* Received for publication January 25, 1943 

Some of this paper has previously appeared in 25 Rliode Island Medical Journal 157-163 
y, 1942) The author 1^ been greatly aided by the classic discussion m 8 Wigmore on 
ividence (3d ed 1940) §§ 2380-2391 See also 152 Law Times S3 (1921), debates at 
British Medical Association, 153 Law Times 228, 252 ilSQ2), debates at British Medico- 
Legal Soaefy, 83 law Journal 320 (1937), debates in House of Commons 
t Professor of Law, Harvard Law Scnool 

^ These states are Alabama, Connecticut, Delaware, Florida, Georgia, lUmois, Maine, 
Maryland, Miissachusetts, New Hampshire, New Jersei', Rhode Island, South Carolina, 
Tennessee, Teicas, Vermont, and Virginia 

N z Qvil Practice Act (1920) §§ 352, 354, as subsequently amended See 3 Gilbert- 
Bliss, Civil Practice of New York Annotated (1926), §§ 352, 354, and (1941) Cumulative 
Supplement to same 

B Wigmore, § 23^, n 5, gives full references to the statutes in the following states The 
ensuing list mention^only die date of the original enactment as given by Wigmore, without 
regard to subsequent ^endments The statutes vary in their terms, particularly as to waivci 
of die privilege The^msuing list mentions only variations of especial medical interest, in- 
cluding the fact of adophon of the Uniform Narcotic Drug Act (u N D A ) Alaska (1913) 
(except for insanity) , JUizona (1913) (U N D A ) , Arkansas (1919) , California (1872) 

* ion and venereal disease) ; Canal Zone (1934) , Colorado (1921) , 
(UNDA), Hawaii (1925) (UNDA), Idalio (1919), 
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recogmzmg the doctor-patient privilege in general, have adopted tlie Uniform 
Narcotic Drug Act, which provides 

“Information communicated to a physician in an effort unlawfully to 
procui e a narcotic drug, or unlawfully to pi ocure the administration of any 
such drug, shall not be deemed a privileged communication ” * 


The geneial policy of the law is to obtain as many facts as possible about 
a controversy on trial, but this policy is cut into at many points by what are 
called rules of eMdehce For instance, a witness cannot tell what he has 
learned from hearsay and not from his own observ'ation, because such testi- 
mony IS likety to be untrustworthy The physician’s evidence would be free 
from tins objection, but the law often keeps out reliable testimony if it was 
acquired by the witness through some confidential relation Thus a husband 
would hesitate to tell his wife about damaging facts and the thorough in- 
timacy of marriage would be turned into watchful suspicion and reticence, 
if the law did not refuse to make her the means of his undoing ‘ Likewise 
a man might not consult an honest la\i'yer, or if he did, nould tend to keep 
back from him anything that looked unfavorable to the case, if the lawyer 
could be made the leading witness against him and forced to reveal all that 
was told him by his client So the lawyer cannot speak without his client’s 
consent ‘ In many states a statute protects the secrets of the confessional ^ , 
and even without such legislation few lawyers would have the hardihood to 
ask that a priest who keeps silent be imprisoned for contempt of court 

Some doctors may feel tliat it is an unfair disci immation against their 
profession if lawyers’ secrets are protected from disclosure m court and yet 
physicians’ secrets must be laid bare Wliat is sauce for the goose ought to 
be sauce for the gander Yet one could turn this argument for equal treat- 
ment the other way round, and deny protection m both cases Perhaps 
lawyers like doctors should be forced to divulge information when the judge 
tliinks disclosure essential to the public interest Jeremy Bentham became 
white-hot against the inviolable secret' of communications between attorney 


Indiana (1926), Iowa (1897) (UNDA), Kansas (1923), Kentucky (1915), Louisiana 
(1928) , Michiran (1915) (except for illegid marnage of persons sexuall} diseased) , Min- 
nesota (1913) (except for Instard}) , Mississippi (1906) , Missouri (1919) (except for abor- 
tion) , Montana (1935) (UNDA), Nebraska (1922) (UNDA), Nerada (1912) 
(UNDA), New Mexico (1929) (UNDA), New York (1928) (except for narcotic 
imestigations) , North Carolina (1919) (allows presiding judge of superior court to compel 
disclosure when necessary to administration of justice, UNDA), North Dakoti (19n) , 
Ohio (1921) (UNDA), Oklahoma (1931) (UNDA). Oregon (1920) (UNDA) 
Pennsylvania (1895) , Philippine Islands (1901) Porto Rico (1911) (except for mal- 
practice, UNDA), South Dakota (1919) (UNDA). Utah (1917) (U N D A ) , \ irpin 
Islands (1920) , Washington (1909) , West Virginia (1897) (U N D A ) . Wisconsin (1919) 
(except for lunacj and malpractice, UNDA), Wjoming (1920) (UNDA) 

* Uniform Narcotic Drug Act § 17, jiaragraph 2 This statute has been adopted iii 
the following states and territories, of which Oiose starred in the list do not rccognirc a 
ip.ncral doctor-patient pmilcgc Anz DC, Haw, la Md* Mont, Neb Nc\ , NM 
NC, Oh, OWa, Ore, PR, SC* SD, Tcnn* Tex* Ut, W Va, Wis, Wjo 

' See Wigmon^ ?? 2332-2341 , . . . 

« Sec Wigmorc, §§ 2290-2329 He giacs full arguments for and against this prnihgc m 
§ 2291 

• Sec Wigmorc, §§ 2394-2396 
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and client "Whence all this dread of the truths Whence comes it tliat any- 
one loves darkness better than light, except it be that his deeds are eviP” 

Proposals are now under consideration for extensive modifications of the 
attorney-and-chent privilege, as Professor Edmund M Morgan shows else- 
where® However, the success or failure of these proposals ought not to 
affect tlie question whetlier medical secrets should be inviolable in court 
The relation between lawyei and client does differ materially from the re- 
lation between doctor and patient, as I shall explain m tlie next paragraph 
Each privilege should be judged on its own merits regardless of the fate of 
some other privilege The administration of justice ought not to be shaped 
by interprofessional jealousies and trivial claims to prestige Instead, we 
can all agree tliat it is a misfortune when a lawsuit is won by the party who 
would lose It if all die facts weie known, and that we increase the risk of sudi 
a miscarriage of justice whenever we allow an impoitant witness to keep 
any helpful facts away from the judge and jury Very strong reasons 
should be required to justify any rule of law which keeps truth firmly con- 
cealed Secrecy in court is prima facte calamitous, and it is permissible only 
when we are very sure diat frankness will do more harm than good With 
doctors’ secrets as with any other kind of secrets, the only proper test is the 
welfare of the community Does courtroom secrecy m the particular case 
produce a public good which more than offsets die risks resulting from the 
concealment of truth and from the lies which can be made widi less fear of 
detection^ There is no profession with a higher sense of public welfaie 
than the doctors’, therefore, if the doctor-and-patient privilege is socially 
undesirable, they should be among the first to oppose it Then diey should 
urge its abolition wherever it exists, and object to new legislation extending 
it 

The reasons usually advanced for extending die privilege of silence to the 
medical profession are not wholly satisfactory First, it is said that if the 
patient knows that his confidences may be divulged in future litigation he will 
hesitate in many cases to get needed medical aid But although the man who 
consults a lawyer usually has litigation in mind, men go very rarely to a 
doctor with any such drought And even if they did, medical treatment is 
so valuable diat few would lose it to prevent facts from coming to light in 
court Indeed, it may be doubted whether, except for a small lange of dis- 
gi aceful or peculiarly private matters, patients worry much about having 
a doctor keep their piivate affairs concealed from the world Usually the 
patients themselves bore their casual acquaintances with full details of an 
operation or a disease This whole argument that the privilege is necessary 
to induce persons to see a doctor sounds like a philosopher’s speculation on 
how men may logically be expected to behave rather than the results of ob- 
servation of the way men actually behave Not a single New England state 
allows the doctor to keep silent on the witness stand Is there any evidence 

B Morgan, "Suggested Remedy for Obstructions to Expert Testimony by Roles of 
Evidence," (April 1943) 2 Clmics 1627, (April 1943) 20 U of Chi L Rev 
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tliat any ill or injured person m New England has e\er staj^ed away from a 
doctor’s office on that account? 

The same a pi ion quality vitiates a second argument of the framers of 
the New York statute about the enls of compelling medical testimony “Dur- 
ing the struggle between legal duty on the one hand and professional honoi 
on the odier, the latter, aided by a strong sense of the injustice and inhuman- 
ity of tlie rule, will in most cases furnish a temptation to the pen'ersion or 
concealment of the truth, too strong for human resistance" Has any 
member of the numerous medical societies in New England obsei^ed such a 
tendency among New England doctors to commit perjury for the sake of 
“professional honor" ’ 

There is far more danger of perjury if the phjsiaan cannot testify, only 
it will be perjuiy^ by the patient In many states where the privilege exists, 
an unscrupulous plaintiff in an accident case can exaggerate the injurj' with- 
out fear of contradiction by the doctor whom he consulted right after tlie 
accident Tlie patient can tell the sad story of his injuries to judge, juiy, 
and spectators, and then he can object that it would violate his bodilj privacy 
if the doctor u'ere allowed to take the stand and testify tliat the acadcnt had 
left no traces one hour after it occurred Fortunately, tliere is some limit 
to tins absurdity Most courts hold that if the patient goes into the details 
of his injuries, then he has waived his privilege, he has thro%vn open the 
whole question of his bodily conditions® Otherwise he could make the 
statute both a sword and a shield 

Yet tins rule about waiver does not promote truth-telling any too well 
The patient may tell some rather big lies about his health without "going into 
details," and the courts are by no means clear in defining tlie point where 
details begin There is also abundant confusion on the question whcthei 
what the patient says under cross-examination opens the door for his doctor 
to testif}' Some courts hold that cross-examination is not a waix'er like 
direct testimony , because the patient does not now speak willingly B) this 
■\uew, the opposing lavyw who ventures to ask the patient any questions ma) 
find the witness going into the most intimate details without regard to cither 
privac)' or trutli, and yet tlie laivyer will be helpless to contradict this Inghh 
colored story bj*^ calling the physiaan 

The absurdity of this solicitude for the patient’s prnacj is illustrated In 
a recent Ohio case The plaintiff sued the owner of a building for hcaiy 
damages, charging that tlie defendant negligently suspended a fire hose from 
the building m such a manner that a Molent wind caused the hose to break a 
nmdow, knocking glass against the plaintiff He testified that since this 
accident he had suffered loss of weight, seiere and chronic headaches failing 
eyesight, insomnia, facial paralysis, and inability to walk normalK , but t int 
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before the glass hit him his general condition was “very good ” On cross- 
examination he admitted tliat he had consulted various physicians befoie the 
acadent The defendant called one of these doctois for the purpose of 
showing that tlie plaintiif was suffeiing from anemia before the accident 
The court refused to allow the doctor’s evidence “in view of the very delicate 
and confidential natuie of the i elation ” 

Another argument for tlie privilege is that employees are often treated 
after accidents by physicians who are m charge of the company hospital or 
otherwise dependent upon the good will of the employing corpoiation It 
was urged to legislatures that some of these physicians were taking advantage 
of their position to obtain from the patients mfoimation which would tend 
to defeat a claim for damages This argument has the merit of not being 
abstract, but of asserting a basis in fact Even if true, it might be wiser to 
admit tlie evidence of die physicians, trusting in the jury to discount it heavily 
if an improper attitude towards the patient exists 

Where die statutory privilege is in force, what is its scoped* In the first 
place, what sort of medical person is included^ Any licensed physician or 
surgeon falls within the statute, and this applies to hospital physicians though 
they are not specifically selected by the patient ** There is no privilege for 
communications to unlicensed practitioneis Thus mental healers, chiro- 
practors and osteopaths can be forced to disclose communications from their 
patients, unless perhaps their professional status is expressly recognized by 
law How about the numerous assistants who surround doctors under 
modern conditions ? Many attempts have been made to prevent nurses from 
telling about their patients, but these have usually failed Most courts say 
that if public polity demands the extension of die privilege to nurses and 
other hospital attendants, then die change in the law should be made by 
the legislature, not by judicial action Here is an enticing invitation to 
organizations of nurses to increase their professional prestige by lobbying for 
a statutory amendment which will put them on the’ same high level of se- 
crecy as doctors This result has sdready been accomplished in New York 
and a few other states Dentists may also resent being left out in die cold 
with druggists And the privilege does not apply to an unlicensed “ortho- 
pedist” who IS teaching gymnastic exercises taken by medical advice^"* 
Those psychoanalysts who have been too busy to study medicine must have 
spiaer facts to relate than physiaans, but no court has yet bound them to 
secrety The status of veterinarians was raised in an Iowa suit brought by 
the owner of a race horse against the Western Union for delay in trans- 
mitting a telegram, “Bravo is sick, come at once ” The doctor arrived at 
last, but Bravo died The Western Union lawyer asked the doctor what 
the owner said to him about Bravo’s symptoms The owner urged that 


The cases are collected in 68 ALR 176 (1930) , Wigmore, § 2382 
12 The cases are collected in 22 ALR 1217 (1923) , 72 U S Law Rev 619 (19^) 
i»The rases are collected in 39 ALR 1421 (1925) , 68 ALR 177 (1930) On hos- 
pital attendants, see 22 Marquette L JRcv 211 (1M8) /inno\ 

^*Laune Co v McCuUoughf 174 Ind 477, 19 NE 1014 (1909) 
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the communications from Bravo to the veteiinaiy were privileged, but the 
court held tliat vetennarians were not covered by the statute 

No end of trouble has arisen about the admissibility of medical records 
If a doctoi camiot tell the court what he saw, then the hospital records in 
\\hich he wrote down wliat he saw seem logically just as unavailable Yet 
some courts are impressed by the fact tliat the law requires such records to 
be kept, and see little sense in this if tliey cannot be used for the sake of 
attaining justice'® For example, it would be absurd if the records of a 
state hospital for the insane could not be consulted in a will contest for then 
bearing on the mental capacity of the testator " So judges have been in- 
clined to read a wide exception into the statute to cover such situations 
Thus deatli certificates ought to be admissible '® In New York this excep- 
tion has been extended to public health records, Avhidi were admitted to show 
that die defendant ivas a typhoid earner who had been warned not to par- 
ticipate in the scn'ice of food The records were used to establish her liabil- 
ify in damages to tlie estate of a man who died of typhoid after eating food 
wlndi had passed through her hands '® 

How about autopsies? It is generally held that if the doctoi had not 
attended the person during his lifetime, then the doctor can testify about 
performing an autopsy because the relation of die physician and patient did 
not exist “A deceased body is not a patient ” ” For example, a man who 
carried heavy accident insurance became suddenljr ill The physician who 
was called remoi’ed him to a hospital and there continued to treat him until 
his death The hospital pathologist was dien summoned to perform an 
autopsy, which shoned that the man died from the effect of wood alcohol 
in home-made gin The first doctor was alloAved merely to give his opinion 
that wood alcohol in gin was capable of causing the death, but the second 
doctor was permitted to giAe all die details discovered during the autopsy " 
Hoivever, another court regarded this device of getting awaj from the prn i- 
lege b}' switcliing doctors as an arrant subterfuge and ruled out the autopsy 
by asking 


"Can a hospital, immediately after the deadi of one of its patients, dis- 
charge the physician who had attended the patient up to the time of deadi 
and thereafter rush the dead body to the morgue, and direct the plnsician at 
die head of die pathological department to perform an autopsj, and llui<! 
evade the statute whicli sealed the lips of the first physicians’ We think 
these questions should be answered in the negatne, and that a physician 


^^Hendershot v IVestem Union Telegram Co, 106 Iowa 529 76 NW 838 (1898) 

« The cases arc collected in 75 A L R 393 (1931) 120 A L R. 1140 (P39) 

^-Ltsle V Ltske, 135 N Y Supp 176 (1912) „ 

18 Yet some courts exclude them See the authorities in Wigmor^ S 23Sso, 1/ \LK 
370 (1922) , 42 ALR. 1455 (1925) , 96 ALR 341 (1935) ^ » 

Thomas v Moms, 286 N Y 266, 36 N E. (2d) 141 (1941), Annotated in 136 ALR 
856 

50 The cases are collected in 58 AL.R 1134 (1939) , 35 La« Notes (K Y ) 87 (P'l) 

*1 Sec case cited in note 22 mfra . ^ . 

^-Trazehrs’ Ins Co v BerQirmi,25 F (2d) 680 (CCA 8ih, 1938) 
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under such circumstances steps into the shoes of the attending physician, 
and must be treated as if he were the assistant of the attending physician, 
holding tlie autopsy at the direction of the latter, and that the information 
acquired by him through the autopsy is privileged ” 

The question what part of the physician’s knowledge about the patient 
IS non-professional raises great difficulties The fact that he was ill, the 
number of visits made, the performance of an operation at a certain date may 
be disclosed, but not the nature of the illness or the operation It would 
seem that symptoms which were obvious to every one without medical in- 
spection cannot be said to be disclosed in confidence, but several cases have 
forbidden hospital doctors to testify that when a man was brought in they 
smelled liquor on his breath or observed othei common sjmiptoms of in- 
toxication “ 

The information must be received in a professional i elation, not every- 
thing medical which a doctor sees or hears is privileged For example, if 
called to a house to see a person, the doctor can sometimes tell what he in- 
cidentally observed as to tlie health of other members of tlie family “ If 
tlie patient voluntarily employed the physician, the privilege is clear But 
suppose the doctor renders first aid to an unconscious man No confidence is 
reposed, but the doctor does attend him in "a professional capacity ” In a 
New York case a physiaan was called by a hotel to attend a guest without the 
latter’s knowledge The man said he had taken poison, but cursed the doc- 
tor and refused to have anything to do with him The doctor adminis- 
tered a hypodermic The hotel guest was held to be a patient, although he 
did not want to be, and tlie doctor was forbidden to tell about the poison in 
order to show that the patient had forfeited his life insuiance by committing 
suicide ” 

Even though a professional relation exists, only information necessary to 
enable the doctor to act in that capacity is privileged Matters whicli are 
entirely distinct from medical facts may be disclosed,®^ for instance, the 
patient’s remarks about his will An Indiana doctor was called to attend a 
sick wife and also cast a professional eye on her husband While leaving the 
house, he heard the husband say 'T will get her yet, damn hei , I will get her 
yet” Shortly afterwards die wife shot her husband When tried for 
murder, she called the doctor as a witness to support her story that she 
killed hei husband in self-defense while he was approaching her with an open 
knife in his hand The trial court excluded tlie doctor’s evidence on the 
ground that he was in the house in the capacity of a physician The jury 
disbelieved the wile’s story and she was convicted of manslaughter The 


See 


^Matthews v Rev Health and Ins Co . 86 Ind App 335, 157 NE 467 (1927) 

The cases are collected in 79 A L R 1131 (1932) 

-'^Jenmnqsv Supreme Council, 81 N Y App Div 76, 81 N Y Supp 90 (1903) 

\ lehols V State, 109 Neb 335, 191 N W 333 (1922) 

MVorrt; Knu/htt of Pythias, 178 H Y 63,70NE 111 (1904) . ^ „ 

, « :: J!!? collected in 24 A L R 1202 (1923) , Wigmorc, § 2383, 13 Wash L Rc\' 
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upper court re\ersed, holding that the doctor should have been allowed to 
testify about threats of deatli though not about health “ 

Often tlie illness and another fact are closel}' connected, as in a New 
York dnoice tiial whicli received much attention in the press 20 3 ears ago, 
in whidi a ph3Sician was asked to disclose a communication from the mis- 
guided ^^Tfe as to the patermty of an expected child The referee excluded 
this commumcation. because it must have been given as a sequel to the wife’s 
disclosure of her piegnanq', whidi was clearly privileged and could not be 
repeated On the other hand, a California doctor Mas allowed to testif}- 
tliat while he was delivering an illegitimate child a certain man was present 
and admitted that he was tlie father^ A similar problem arises when the 
victim of an acadent in describing lus s}'mptoms to a ph3sician tlirows in 
occasional statements about tlie wa3- he was hurt Of course, the speed of 
the trolley car wludi hit him and the ^ct that he himself w'as not looking as 
he crossed the street aie not reall}’^ necessary for the application of surgical 
dressings, and die legitimacy of an esqiected child has no bearing on the 
medicuies or otlier pre-natal care which should be given to the mother 
(If tlie doctor w'ere a ps3'duatrist. w’ho was curing her of melancholia or 
some other mental or nen-ous disorder, questions on such a fact w'ould be 
liighty important ) 

Logicall)*, It may be that die facts leading up to a ph3'sical condition are 
often not “necessary to enable die ph3siaan to act 111 a professional capacity” 
and consequently are not protected by the statute Yet practically it is very 
unjust to a patient, consulting a physician in a state where the laiv insists that 
the utmost confidence shall be presen-ed, if his conversations with the ph}-- 
sician can be sifted out by the law into tw'o classes of utterances and only 
one class is kept secret Here comes a sentence which is held necessaiy' foi 
treatment, but the next, dealing only -witii the cause of the ailment, receives 
no protection The dividing line may fall in the middle of a sentence 
mat sort of confidence is secured by the statute if a sick and perhaps 1133- 
terical patient must be constantly on the alert, e\er> time a question is asked 
him to determine at lus peril whether it is necessar3 for treatment, and, e^en 
it must be watdiful lest he add something to his answer wlucli is not 
‘ , j£ nnvilege is to exist at all, die law might w ell take the posi- 

all the commmicaUons of the patient nhich are actuated by his 
Wn?of tuMence m h» i««hf »dv.ser »nd whidi he w<«ld natu^II, 
leeims w Aoctor with information as a basis of treatment arc 

make in some of these facts if wrenched from the 

entitled to ’ ^ l^a^e no medical value A patient should not 

tell hifsto^- W tl*' of 0 

draw'ing patient and not to the ph} sician Hence the 

tiS^St^S forced to testify about the consultation an^ more than the 

S JSid's eS‘ 
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doctor Conversely, if the patient consents to the disclosure, tlie doctor can 
no longer insist on remaining silent Is anything less than expiess consent 
enough? The effect of the patient’s testifying about his own health has 
already been discussed Suppose the plaintiff in a personal injury case, who 
has been to seveial doctors, calls only one physician who is favorable to his 
own claim, can the plaintiff still insist tliat it might cause him “embarrass- 
ment and disgrace” if the defense were allowed to put on his other doctois 
who aie ready to tell a A^eiy different stoiy about the plaintiff’s bodily con- 
dition? As to this the cases aie m great confusion 

Sometimes the patient is dead and can no longer waive his privilege 
Must tlie doctor’s lips then be sealed forever? Some statutes have neglected 
to provide for this emeigency, whereas others expressly peimit the executor 
or administrator of the patient to authorize the doctor to speak Yet no 
matter how carefully tlie statute be drawn, it is likely to fail to specify some 
person connected with tlie decedent who has an excellent reason for desiring 
the doctor’s testimony For example, m a Wisconsin case a widow suing 
as a beneficiary under an accident msurance policy was unable to prove that 
her husband’s death was accidental except by the testimony of the physician 
who attended him The Wisconsin statute did not say that a beneficiary 
could waive the privilege Hence the couit foiced tlie doctor to keep silent, 
and the widow recovered notliing on the policy Heie tlie privilege, whicli 
IS supposed to exist for tlie patient’s benefit, opeiated to defeat one of his 
dearest desires Wigmore’s view tliat nobody except the patient may take 
advantage of the privilege would have accomplished a just result in this 
case Certainly a person directly antagonistic to the patient should not 
profit from the privilege Many msurance policies endeavor to avoid sucli 
difficulties by a clause in which the insured waives tlie privilege m advance 
Such a clause is usually held valid, but it has no effect in New York 

The possibility that the patient’s deatli silences the doctor is particularly 
objectionable when the patient was murdered It may be very important 
to have a physician disclose tlie phj^ical condition of the victim during the 
interval between the crime and the deatli Sometimes a man kills a woman 
to get her out of the way because she is expecting a child and medical testi- 
mony is necessary to establish his motive Judges usually get aiound tins 
difficulty by saying tliat criminal cases are not within the spirit of the statute, 
although some courts refuse to can^e out such an exception ®‘ Usually the 
desired testimony relates to the bodily condition of the victim, but it may 
conceivably concern that of the accused and here the bars have been higher 


80 62 ALR 680 (1929), 90 ALR 646 (1934), 51 Harv L Rev 1931 (1938), 31 

in 31 ALR 167 (1924), 126 ALR 380 (1940), Wigmorc, 

8 2391 

Maine v Mavyland Casualty Co, 172 W^is 350, 178 NAV 749 (1920) two judscs 

dissenting, annotated in 15 ALR 15^ s v- 

O'* The cases are collected in 54 A L R 412 ( 19 «) , Wigmore, § 7a 
8* The cases arc collected in 45 A L R ^ 

People V Murphy, 101 N Y 126, 4 NE 326 (18^) 
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Suppose a muidei on a dark street A policeman testifies that he could not 
recognize tlie killer, but tliat he sliot at him as he was run ning away and 
winged him in tlie left aim The prosecution calls a physician for the pur- 
pose of having him testify that one hour after the murder the accused rallpH 
at his office and was treated for a bullet-wound in his left arm The ac- 
aised objects on die ground tliat he does not want to lay his ailments bare 
to the public It IS by no means certain on the authorities that the doctor 
would be allowed to testify, and so the prisoner might be acquitted for in- 
ability to identify him with tlie murderer 

A similar but mucli moie perplexing conflict of loyalties was presented to 
Di C E Ma} of Minnesota While Dillinger, tlie former Public Enemy 
No 1, was fleeing from prison, he went to Dr May to be treated for gun- 
shot wounds incurred during his escape Was Dr May etliically bound 
as a physician to preserve secrecy or was he under a duty as a atizen to 
notify the police^ In fact he neglected to inform die police of his minis- 
trations and was consequently imprisoned two 3 ears for harboring a fugi- 
tne M anted under a federal wan ant*® The Lancet commented diat “col- 


leagues in e\eiy couiitrj' will applaud his action in not betraying a profes- 
sional trust ” Not many laymen are likely to join in the applause 

The Code of E\ idence recently published bj die American Law Institute, 
wliidi Professor Edmund M Morgan discusses elsewhere,®* was originally 


drawn without any prnnlege for medical secrets in court *® At the last min- 
ute laAvj'ers from states ^^hlcll have the piivilege in dieir statutes forced the 
draftsmen of die Code to insert diree new sections (§§ 221-223) establish- 
ing the physiaan-patient privilege Fortunately, numerous limitations are 
speafied winch will prevent a repetition of many of the miscarriages of 
justice whidi I liave already described It may be argued in defense of the 
Code that these limitations greatly improve the law in states where the 
onvilege now exists, and diat they cut it down to so little diat it will do no 
harm Ne^ertheless, the Ameiican Law Institute might better have fol- 
lowed Hamlet’s ad^ ice to the players, “O reform it altogether ” In the first 
nlace no matter how numeious and careful the limitations, some new situa- 
Ln .’s bound to a. Be m tttach secrecy ou^t not to be yet the 

Me tviU oretent disdosnre because the draftsmen m 1942 could not foresee 

t^srLtL and so failed to insert any lunitation to take care of it Sec 
tins situa ^ whidi now have 

ondly. although tte Me m^ ^ 

the^rfege^ of the American Lau Institute is likel, 

the truth The poii^M in ^ ^ 

S “wlndT^mv rejit the doctor-pahent pmulege ivithout apparently suf- 
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fenng any consequent lack of medical caie Thus tiutli will be cui tailed in 
] egions where it is now available to make lawsuits end justly And for what 
corresponding gain? In Massachusetts, for instance, tlie doctor is now pro- 
tected by the trial judge against needless disclosures and told to speak out 
when truth is important If Massachusetts should enact the Code of Evi- 
dence, many hours and many dollars will be spent on the intricacies of this 
new privilege," and sooner or later some badly needed testimony will be lost 
but what will health gam? Does anybody seriously believe that the Mas- 
sachusetts General Hospital or tlie Boston Lying-m or tlie Bacl« Bay doctors 
will suddenly rise to new heights of excellence because now patients can 
throng to them assured that if they ever get into litigation a few of their 
medical secrets will occasionally be hidden from the prying cuiiosity of 
judges and jurois? 

Legislatures and couits have been occupied for over a century m closing 
tlie physician's mouth in the very place where tlie truth is badly needed And 
yet the much more important obligation of his silence m private life has 
hardly been considered by the law at all We have put our money on the 
wrong horse In the few instances in which honest patients do dread dis- 
closure of their physical condition by a doctor, tlieir fear is not tliat tlie 
truth may some day be forced from him in court, but that he may voluntarily 
spread the facts among his friends and tlieirs in conversation, and against 
this really dangerous possibility the statutes give almost no protection The 
first and only decision on tlie doctor's liability to pay damages to his patient 
for a breach of confidence was made m 1920, under the common law, and 
recovery was denied, although a possible liability under different circum- 
stances was suggested by tlie Nebraska court “ 

A guest of a small hotel m a Nebraska town consulted a doctor who 
diagnosed his ailment as syphilis He told the patient of the danger of 
communication and got his promise to leave the hotel the next day On that 
day the doctoi made a professional call on tlie owner of the hotel, and on 
finding that the patient had not moved out he warned the owner tliat tlie 
man had “a contagious disease ” The patient was forced to leave the hotel, 
and sued the doctor for disclosing medical secrets 

Before discussing this unusual cause of action, let us see what would 
have happened if the patient liad instead sued for slandei Since the 
diagnosis was perhaps inconect the doctor might have been liable for slander, 
because of the defamatory nature of his statement Yet the doctor might 
have raised the defense that there is no duty to pay damages for a slanderous 
statement if it is made honestly and on reasonable grounds in pursuance 


The New York doctor-paticnt statute (CPA § 352) is eight lines long, and it ta ke s 
SIX pages of small type just to summarize briefly the judicial dccistorB “tcrprcting tnese 
eight lines 3 Gilbcrt-Bliss, Civil Practice of New York Ann (1926) _pp^ 281-285, and 
1941 Cumulative Supplement to same, pp 


eight lines 3 Gilbcrt-Bliss, Civil Practice of New York Ann (1926) pp ® g 

1941 Cumulative Supplement to same, pp 192-194 The summaries of medical cases unde s 
354 occupy at least two pages more , o a t R 

■ 104 Ni* m 1!7 N W. 831, (1S20J,. Iw A<sS 
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of a duty For example, if a doctor is required by law to report certain 
diseases to tlie Board of Health and makes such a report honestly but mis- 
takenly, he is not liable for slander But should he be protected if he 
volunteers false statements to a piivate person? Suppose, on the other 
hand, that the doctor’s diagnosis was correct, so that he told tlie trutli to the 
hotel-keeper Then he would not be liable for slander, since truth is a de- 
fense in that kind of suit 

But die actual suit was not for slander, it was for violation of the 
physician’s contractual obligation to remain silent about his patient Can the 
truth be told with impunity if a confidential relation is tliereby violated? 
The Nebraska court thought that a doctor ought to pay damages for telling 
the trutli in breach of his duty to his patient, but tliat he should have tlie same 
light as a man who is sued for slandei to insist tliat he acted under a duty 
to make tlie disclosuie, which was more important than the duly to keep 
silent Clearly his statutory obligation to make health leports would 
justify breadies of confidence therein Here, however, he was under no 
legal obligation to divulge his patient's disease, but the court decided tliat in 
view of the great danger to life resulting from silence he had a moral 
obligation to speak wlucli oieirode his duty of secrecj' Consequently, 
the patient lost liis case 

Much can be said for and against tins lesult One commentator says 
tliat tlie Nebraska case “stands for the triumph of medical altruism over 
legal duty ” Certainly, disclosure of risks of infection is very desirable, but 
It would be wiser to require all contagious diseases to be rqiorted to a public 
offiaal, who should liave power to take all steps necessary to protect people 
from tlie patient, Avhether tins requiied publicity or his removal to a hospital 
Theie are obvious dangers in leaMng it to every physician to determine 
whether ciicumstances justify him in betiaying intimate confidences 

In conclusion, the law would seem to have directed its attention to the 
nrong quarter in laying so much emphasis on silence in tlie court and neg- 
lecting imtil now the patient’s rights against disclosures to the world in 

general 



CONTRACTS NOT TO PRACTICE MEDICINE'" 

By E Merrick DoDD,t Cambridge, MassacJutsetts 
Introduction 

A PHYSICIAN who has been practicing successfully in a certain small city 
and whose patients include residents of the city and of the neighboring 
countryside, sells his practice to a younger man and agrees tliat he will not 
thereafter practice medicine within a 25 mile radius of his former office 
A dentist with a similar established practice hues a younger dentist as 
his assistant and the latter agrees tliat if he ever leaves the fomiei *s employ 
he will not piactice dentistry within a 10 mile radius 

The doctor who sold his practice, expecting to live thereafter on the 
proceeds of the sale, finds tliose proceeds inadequate and resumes practice 
in the same aty in violation of his promise The young dentist, after mak- 
ing an unsuccessful attempt to practice in some other city where he is un- 
known, returns to the city in which his formei employer is piacticing and 4 
opens an office there in violation of his promise 

I presume that most doctors and dentists would be sui prised to leain 
that either of tliese supposed cases presents any pioblem for the lawyer The 
contracts have been broken, what problem can tliere be for the law except 
that of finding the most effective means of giving the injured party an ade- 
quate remedy for the wrong that he has suffered But the matter, as we 
lawyers know, is not quite so simple as that, for we must leckon with a long 
established and still vigorous doctrme of the common law — ^the doctrine that 
contracts in unreasonable restraint of trade will not be enforced by the courts 
It is probably safe to assume that when the average educated American 
who is not a lawyei reads tlie words "contracts in restiamt of trade" theie 
comes to his mind a picture of a great industrial combination which is seek- 
ing by means of lestiictive agreements to obtain a monopoly in some line, 
of business enterpiise The words will cause him to think of the Sherman 
Anti-trust Act and of dramatic stiuggles by Assistant Attorney General 
Thurman Arnold and his aides against a battery of corporation lawyers 
If such a leader thinks of the medical profession at all he will think of the 
recent conviction of the American Medical Association for engaging in a 
conspiracy in restiamt of the trade of Gioup Health, Inc^ He will be un- 
likely to see any connection between lestramt of trade as he conceives it 
and the contracts to which we have refeired 

"Contract in restraint of trade” is not, however, a phrase invented by 
a nineteentli century Congiess as a method of curbing the growth of mono- 
polistic business combinations It is a phrase which has been used by com- 

*Rccei\cd for publication January 25, 1943 
t Professor of Law, Har\'ard Law School 

^American Medical Association v United States, 63 Sup Ct 326 (1943) 
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lon law la^vye^s for centuiies — a phrase which was already old when the 
ourt of Kings Bench dealt witli tlie legality of such contracts at length in 
le case of Mitcliel v Reynolds/ decided in 1711 


Tlie general principle announced in that case is as follows 

“In all restraints of trade, where nothing more appears, the law presumes 
hem bad, but if die circumstances are set forth, that presumption is ex- 
luded, and the Court is to judge of those circumstances, and determine ac- 
loidingly, and if upon them it appears to be a just and honest contract, it 
lught to be maintained ” 

The court stated its objections to contracts which attempt to impose dras- 
tic restiictions on the contracting party’s right to continue m business as 

follows 


I 'The true reasons of the distinction upon which the judgments in these 
cases of voluntary restraints are founded, are, first, the mischief which may 
arise from them, 1st, to the party, by the loss of his hvetoood, md the mh- 
sistence of his family, 2d to the pubhdc, by dijiriTmg it of an useful memto 
"Another reason is, the great abuses these voluntary res^te are liable 
to as for instance, from corporations, who are per^tually lahounng for 
Sriusive advantages m trade, and to reduce it into as few hmds as i^He , 
as likewise from masters, who are apt to give them aRiientices muA 
S.^«.is account, and to use many mdirect practices to pioc^ su* bonds 
to! lest the^ should prejudice to m their custom, when they come 

“ “‘sX' to^m^ *? 

3dly, De<au s general restraint throughout England, 

obhge^ wto h M ^ ^ „ London, what another does at 

^X^e»^d su^ It would te unj^sonable to fix a certain loss on one 

side, without any Eey„<„d, w remamed 

The gmeral „„„ than two centunes, although judicial 

substantially unchang testraint of trade is a “just and honest con- 

notions of whm a cimtra phraseology) ha^e been 

tract” (or is conditions and changing conceptions 

modified somewhat to suit cnang s 
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one who is selling Ins business and the purchasei that tlie former will not 
compete with the latter has obvious advantages for the buyer If the busi- 
ness IS to be carried on by him at the old place and under the old trade name, 
he will reasonably expect that many of the seller’s former customers will 
transfer their custom to him That expectation would be seriously impaired 
if the seller were free to compete and to urge his former customers to con- 
tinue to trade witli the same man rather than to continue to bade at the 
same store 

It IS equally clear that tlie seller wiU ordinarily be able to obtain a better 
price for his business if, by making a legally binding agreement not to com- 
pete, he can insure the buyer against the risks involved m his continued com- 
petition The court’s view that such contracts, if reasonably restricted as 
to area, should be deemed valid is, therefore, unexceptionable Such con- 
tracts are usually advantageous to both buyer and seller, and they do not 
ordinarily seriously injure the public by restricting competition One com- 
petitor in the trade — ^the seller— ^rops out, but his place is taken by the buyer, 
often a newcomer in the trade “ 

The objection that the older cases made to contracts which prohibited the 
buyer from engaging m the same line of business anjnvhere in England was 
equally sound Until recently business was a local affair and, as the court 
said in Mitchel v Reynolds ® “What does it signify to a tradesman m Lon- 
don what another does at Newcastle?” Unfortunately, some modem courts 
have adhered to the old rule despite changed conditions and have held that 
agreements not to compete, which cover an entire state, are invalid even 
tliough they aie made m connection with the sale of a business which lias a 
statewide or even a nationwide clientele' A few state legislatures have 
unwisely enacted statutes which so provide® Happily, such statutes are 
comparatively rare, and most of tliose modern courts which are unhampered 
by statute have held that the proper test is whether the restraint is no wider 
tlian tlie area of tlie business, not whether it is narrower than the boundaries 
of the state ® 

The question whether a contract whicli is unlimited in time is reasonable 
has also given the courts some trouble, but there is httle or no dissent today 
from tlie proposition tliat tlie fact that a contract not to engage in business 
is unlimited as to time does not necessarily invalidate it, though the fact does 
have a bearing on the decision of tlie crucial question — ^whether the contract 
is unreasonable because more restiictive than is necessaiy to assure to the 

“The contract is, however, valid at common law even though the buyer was already 
engaged in the\same line of busmess in the same locality so that tlie contract did in fact 
reduce the number of competitors 

» 1 P Wms V81 (1711) 

^ See R L Ptittsh v Schwarts, 344 111 563 (1931) The contract did not relate to the 
sale of an entire business but to the sale of a large block of shares in a corporation by two 
of its oiHcers Thrae judges dissented 

“Sec CahfomialCiv Code, §§ 1673-1675, IS Oklahoma Stat Ann §? 217-218 These 
statutes linnt the pciVnssible area to “a specifled count}, city or part thereof” 

“ See 5 Wilhstoimon Contracts (Rev Ed 1937) § 1639 and cases cited The problem 
docs not seem ii'i.AarKcn nith respect to sales of a medical or dental practice 
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bujei tlie goodwill of the business whidi he has purchased^® Contracts 
whicli, if literally construed, would be unlimited as to time are often con- 
strued as limited to a reasonable time and upheld as so construed 

It IS b)' no tnpans obvious tliat contracts for the sale of a medical practice 
ought to be treated by the courts m the same manner as contracts for the sale 
of a business No doubt the interests of the seller and the buyer of a prac- 
tice are substantially the same as those of the seller and the buyer of a 
grocery store In eacli case the seller \vants to get tlie highest possible 
price for what he sells, winch he cannot do unless he can make an agreement 
tliat will piotect tlie buyer against the seller’s competition In eaA case 
the buyer wants tliat protection— even more strongly perhaps m the rase 
of the purdiase of a medical practice A doctor who is selling his practice 
is likely to have mudi doser personal relationships with liis patients tlian a 
ffrocer lias witli his customers, so that lus continuing competition is likely to 
dangeroas to the bojer then would be tlie case m the groceo- 

'“nTthe other hand the mtetest of the pnbhc m having the selte free to 
On tlie otne areater m the rase of doctors than of grocers 

continue ^ ^ j^^fter of understanding tlie individual patient's 

«^mLtel^d moral diaractenstics latlier tlian of professional sWl 
physical, ^ M a very real loss to the patients of an experienced 

in the abs retires from practice, even where he sells his practice to 

physiaan ^ physician later ivants to resume practice, 

^I'^ty^haSp » h.sVatLts .f he rnuat refnun front dotng so 

^use of a con^« that h; wtU no longe. 

An commuiuty is one for which those who hke to think 

heal the sick in the same primarily witli community sendee and 

of tlie Sie pursuit ofV*^ considerable 
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distaste , V^-tion tlwt the communit> or the medical profession 

m the absence of an) compete nith the purdiaser of lus prac- 

regards a doctor s ^ ^^ord legal validitj to sudi an agreement 

tice as anti-social, to ^u^ determined the raliditj* of an agreement by 
At all events, nitli tlie purdiaser of lus practice b) 

a doctor or a dentis n determine the validity of a similar 

tlie same standards whidi ti y OT > standards they have in almost 

A Tn niost 0i tnem wi® 

by .njuncuon^ pn,ct.l.oncr not to compete ^^rth mm xslu. 

(a) ^ ^ rt,o»rnct not to practice in \iamt\ ot 
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found to exceed the proper space limitations , and most courts hold tliat no 
time limitation is necessary In one unusual case the contract not to com- 
pete was made by the buyer instead of by the seller The former, a proc- 
tologist, had purchased a sanatoiium in Omaha from the latter and had gone 
into possession, but had paid only a small pait of the purchase price He 
agreed that if he failed to pay the balance, he would not practice medicine 
within 150 miles of Omalia The agreement was held valid “ 

b The purchaser’s remedies If the seller’s agreement not to compete 
IS legally valid and is broken by him, tlie buyer is, of course, entitled to the 
ordinary remedy for breach of contract — ^an action at law for damages 
Such a remedy is, however, an unsatisfactory one It is impossible to deter- 
mine the amount of the damages which the buyer of a business or of a pro- 
fessional practice sutlers by reason of the seller’s competition Moreover, 
the bringing of an action for damages is not likely to put an end to the com- 
petition Since damages m an action at law are limited to those suffered up 
to the date of the beginning of the action, the buyer would, in case the seller’s 
competition continued, be obliged to bnng a series of actions for damages 
in order to get any effective lelief 

A mucli more effective remedy than that of damages is an injunction 
against tlie continuation of the wrongful competition This remedy can, 
in those states whicli adhere to traditional procedural methods, be obtained 
only by bringing a suit in equity rather tlian an action at law Equitable 
remedies are not given as a matter of right but as a matter of judicial dis- 
cretion The plaintiff in a suit for equitable relief must convince the court 
that he needs the aid of equity because any legal remedy which he may have 


(1900) (unlimited contract not to practice in county) , Wolff v Hmchfcld, 23 Tex Civ 
App 670, 57 SW 572 (1900) (contract not to practice within 10 miles of Marion for 10 
years) , Ryan v Hamilton, 205 111 191, 68 NE 781 (1903) (unlunited contract not to prac- 
tice witliin 8 miles of Viola) , Threlkeld v Steward, 24 OMa 403, 103 Pac. 630 (1909) (con- 
tract not to practice within 10 miles of Allen for 2 years) , Mills v Cleveland, 87 Kan 549, 
125 Pac 58 (1912) (contract hy proctologist not to practice anywhere m the United States, 
broken b> resuming practice in the same locahty, a dubious decision in view of the scope of 
the contract) , Scott v Asbmy, 198 S W 1131 (Mo App 1917) (unlimited contract not to 
practice within 10 miles of Marceline) , Rowe v Toon, 185 la W8, 169 N W 38 (1519) 
(contract not to practice in county for 10 years) , Clabaugh v Haebner, 236 SW 396 (Mo 
\pp 1922) (unlimited contract not to practice m Green Ridge and vicinity) , Randolph v 
Gtaham, 254 S W 402 (Tex Civ App 1923) (unlimited contract not to practice within a 
20-milc radius) , Johnson v McIntyre, 309 Pa 191, 163 Atl 290 (1932) (contract not to 
P^cticc \\ ithm a 15-tniIe radius for 15 years) p JoJwson v Stcmbo, 271 Ky 301, 126 S W 
(2d) 165 (1938) (contract by a physician not to operate a hospital in the county in com- 
petition with a hospital which he was selling) 


(b) Similar contracts b> dentists 

Dills V Docbler, 62 Conn 366, 26 Atl 398 (1892) (contract construed to permit re- 
ip?*tJ*°** practice on payment of a stipulated sum) , Socke v Murdock, 20 N Mex 522, 
151 Pac 298 (1915) (contract not to practice m Springer for five jears) , Wall v Chapman, 
' (1921) (contract not to practice in cit> for five jears) , Miller v 


(1921) (contract not to practice in cit> for five jears) , Alifler v 
nihr. Iowa 147, 183 NW 498 (1^1) (contract not to practice m tow'n for 25 years) 
J=But cf Ralestraiov Lamer, 104 Ga 188, 30 SE 735 (1898) (partnership agreement 
m phjsicnn not to practice wnthm 15-mile radius after expiration of partnership held imwid 
because not limited as to time) , Mandnnllc v Harmon, 42 N JEq 185 (VC 1886) (ron- 
tract bj pmsician not to practice m Newark at anj time after the termination of his cmpioj- 
nic III Slid to lie of doubtful validitj injunction against breach refused 
>-7flrrj V Johrston, 114 Neb 496, 208 NW 615 (1926) 
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|s inadequate But since tlie only remedy at law whidi the buyer of 
ice has against a sellei who violates his agreement not to compete is an action 

inadequate for the reasons above 
tated, the plaintiffs claim to the equitable remedy of an injunction is one 
vluch makes a v^ strong appeal to the courts If a promise made by tlie 
seller of a medical practice to the buyer that the foimer will cease to practice 
medicine is sufficiently limited in scope, if such promise is broken by the 
seller, and if tlie buyer seeks eqmtable relief by injunction instead of suing at 
law for damages, tlie injunction will be granted almost as a matter of 
course “ 

c Implied agreements not to compete Doctors, like othei people who 
make contracts, do not always express their meaning completely in the woids 
of the agreement which they sign It not infrequently liappens that a doc- 
tor agrees to sell his practice to another without any explicit statement as to 
\\hether the seller is to refrain from competition with the bu> er Does such 
a sale imply an agreement not to compete^ 

The same problem has frequently been presented to the courts in the case 
of the sale of a commercial business A large majority of the courts have 
held tliat even where the contiact for the sale of the business specifically states 
that the subject matter of the sale includes the good-will of tlie business, the 
buyer is free, nevertheless, to start a competing business next door and to 
seive his forma customeis, provided he does not personally solicit those 
customers to continue to deal with him and confines his efforts to attiact their 
patronage to advertisements addressed not to them but to the community m 
general “ This narrow view of what is meant by the sale of the good-will 
of a business has been justly critiazed It is a fundamental principle of the 
law of sales that tlie seller of anytliing wall be treated as impliedly agreeing 
not to derogate from his own grant Translated from legal jargon into 
plfliTi English, this means that the courts will not permit a seller to do some- 
thing inconsistent with what is fairly unplied by his agreement of sale It 
is because of that principle tliat the courts liave held that the seller of a 
busmess u ill not be permitted to solicit the business of his old customers by 
such methods as informing them that he is resuming business at a new 
address and hopes for their continuing patronage 

Sucli a limitation on the buyer’s nghts is wholly inadequate The seller’s 
goodwill, wind! he has expressK or impliedly sold, consists of the reputation 
tiiat he lias acquired with his customers If he is allowed to resume busi- 

lel WH^oraSStracts (Rev Ed 1937) § ISffl A cartw, or more ago Lord Eldon 
j more than tlic probabilitj tint the old customers will resort 

Ves 33 «r (1810) But the modern decisions rccoRmze 
to the old place resort to the rfd trade-mark or trade-mrae and to tlie old in- 

ti« old place and tint these tendencies are pirt-! of the seller’s good- 
dmdual as w-ell « to w ^ business cannot take adi-intage oi the tendency to 

will It a true tot Ac ^ci^cr 

S*swng S VtosmcM It he docs so tint good-wiII winch resulu to Uie bmer 
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ness operations in the neighborhood most of tliose customers will soon dis- 
cover his new location, if they like his wares or his business methods (and 
unless some of them do he has no good-will to sell) many of them will con- 
tinue to trade with him instead of tiansferrmg tlieir patronage to the buyer 
of the business It can, therefore, be aigued convincingly that any selling to 
former customers is inconsistent with the seller’s agreement to transfer his 
good-will to the purchaser It would be impiacticable, however, to permit 
the seller to do business and at the same time forbid him to seive such of 
his old customers as may come to him The only effective way m which to 
give the buyer an adequate opportunity to obtain the good-will which he has 
bought IS to treat the seller as having impliedly agreed not to compete at all 
The Massachusetts court has adopted substantially this view It holds 
that a sale of a busmess implies a promise by the buyer not to compete in 
such a way as will deprive the buyer of the benefit of the good-will pur- 
chased " Although It IS said to be a question of fact in each case whetlier 
competition will have such an effect, it is in practice usually found that it will 
have such an effect and that competition is therefore imprc^er “ 

The arguments for adopting this view are peculiarly strong in the case 
of the sale of a medical pracbce Here it is abundantly clear that good-will 
does not mean primarily “the probability that the old customers will resort 
to the old place,” but the probability that they will continue to seek the 
services of the old man Whatever may be true of a grocer, a doctor or 
dentist will lose few customers by moving, provided his new address is 
known and is reasonably convenient 

Some courts which do not accept the Massacliusetts view with respect to 
the sale of a commercial business have held that the sale of a medical or other 
piofessional practice is distinguishable and that the latter does imply an 
agreement not to compete®®, in fact, tliere is very little diiect authoiity 
against tins view®^ The Massachusetts court has held that its rule that 
competition is always improper if it would deprive the buyer of the good-will 
necessarily makes all competition in the same locality by tlie seller of a 
medical practice unlawful, since in the case of a medical or dental practice 

from the customers’ tendency to resort to the old place of busmess or to the old name of the 
business will not be counteracted by tlie customers* tendeni^^ to continue to deal with the same 
man 

Angtct V Wakefield, 11 Allen 211 (l^Iass 1867), Old Cornet Bookslote v Upltam, 
194 Mass 101, 80 SE 228 (1907) , Maitmo v Pontone, 270 Mass 158, 170 NE 67 (1930) 
ispor cases in whicli continued competition by the seller was held not to be incon- 
sistent with his saJe of his good-will see Hone v Chancy, 143 Mass 592 (1887) , Fairfield 
V Lowiy, 207 Mass 352, NE (1911) 

Lord Eldon, C in Cantwell v Lye, 17 Ves 335 (1810) 

"°Bro«m V Benstnget, 118 Md 29, 84 Atl 79 (1912) (chiropodist) , Yeaklcy v Gaston, 
450 Tex Civ App 405, 111 S W 768 (1908) (physician) See also Townsend v Hurst, 37 
Miss 679 (1859) (physiaan) 

='In Dillon V Nicodemc, 117 SW (2d) 668 (Tex Cn App 1938), a diiropractor, 
who had bought tlie defendant’s practice and good-will, was denied an injunction against 
the defendant, who had resumed practice m the same building The court said that com- 
petition, without soliatation of former patients, did not violate the contract and that, further- 
more, the plamtiff was not licensed to practice and could not legally do so The court seems 
to ha\c been unaware of its earlier remarks m Yeaklcy v Caston, 50 Tex Civ App 405, 
111 SW 768 (1908), supra note 20 



CONTRACTS NOT TO PRACTICE MEDICINE 


625 


‘tlie personal qualities of integnty, professional skill and ability attach to 
and follow the person not the place ” In Massachusetts the only dif- 
erence in most cases between an express agreement by a seller not to com- 
pete and the agreement which is implied from his sale of the business is that 
in the first case the geographical limits which are expressly stated m die 
agreement ivill be approved by the court unless thqr are clearly broader than 
tlie area of the practice sold whereas m the latter case an implied limitation 
somewhat narrower tlian the area of the seller's practice may be deemed to 
give sufficient protection to tlie buyer In Foss v Roby^ a retiring partner 
in a firm of Boston dentists sold his share of the good-will to his copartner 
and tliree 3'ears later resumed the practice of dentistry in that city The 
court enjoined hun from continumg to practice in Boston but limited the 
injunction to tlie aty limits despite the fact that a considerable portion of 
tlie former partnership's business came from patrons living in other Massa- 
diusetts aties and toivns Presumably an eiqiress agreement not to com- 
pete would have been enforced as written even if the agreement had covered 
a considerably wider area than Boston 

Conti acts by a PItysiaan 01 Dentist Who Is Employed by Anothei Not to 
Compete with the Lattei Aftei the Teimination of the Employment There 
is a wide variation among courts with respect to their general attitude to- 
wards contracts by an employ ee not to compete ivith his emplojer after tlie 
termination of the employment The English courts declare that sudi con- 
tracts are quite different from contracts between tlie buyer and the seller of a 
business, and that m the former case an agreement not to compete is un- 
reasonable and im'alid in tlie absence of speaal circumstances making sudi 
a contract reasonably necessarj' for die protection of the emplojer-* A 
number of recent Amencan decisions have taken a view substantially similar 
to that of the English courts but many American courts make little dis- 
tinction behveen contracts between buyer and seller and contracts between 

employer and employee ■* , , 1 , 

There can be little question that the English new that die emplojer- 
employee situation differs radically from that of bujer and seller is sound " 


==F<wy w Robv, 19S »2, 81 NE 199 (190/) 

28 19S Mass 292, 81 N E 199 (1W7) . ^ 

236 NY 312, HO N E 704 (1923), Chib 
sBCtark Paper & 223, 160 NE 804 (1928) (but ct Bcrffr College of 
Aluminum Co ^ l^Semtanal Science v Gross, 281 Mas-* 355, NE (1933), 

94^Conn All 54 (1919) (but cf Torriiiofoii Creamery 

^ Wilhston on Contracts, § 1643 sustiinin? such con- 

tracts when made ^ cd 1937) § 1643 "The ultunitc question 

sTBut rf S is n«.ccs«ar\ for the protection of the pronnscts 

should be the same in both cas , , “ultunatc question" that \\“i% is to 

rights and is not imunon s^o^,^^ emplojcr and craplojec and the hirdslnp 

treat die mequalitj of Icgalh irrclcrant considerations It is true 

which such contracts c^hw of contracts tended in general to ignore such factor^ 

that our nineteen* ce"*"^ hSItSrais on tlie legal power of cmplojers to cjuTct unfair agru- 
Md flat twenbeth cen^ through Icgishuon But in this par- 

mmts from their °^l^^rSwi“rf tS--thc older common hw tradition recognized tl c 
t ipiilar subject— contracts m 
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Contracts to refrain from competition are contracts m restraint of trade 
They are, therefore, invalid unless they are reasonable The question of 
reasonableness involves a consideration of the interests of each of thJe 
parties to the contract and also of the public interest There is first of all 
the promisee’s interest The purchaser of the good-will of a busmess 
always has an interest m preventing competition by the seller which tends 
to deprive him of the good-will which he has bought The employer, oi i the 
other hand, is not buying good-will but services Unless his employee has 
learned his trade secrets or become familiar with his customers, the employer 
has no greater interest m protection against the competition of hia former 
employee than he has in protection against the competition of any other 
equally competent person — and the latter protection is sometlimg ti2at the 
law refuses to give him even if he has bargained for it “ 

Moreover, the employee’s interests also must be considered A contract 
that he will not engage m competition with his former employer, either on his 
own account or as the employee of some one else, means that he must eithei 
change his line of work or his place of residence, even becoming an exile if 
his employer’s business covers the whole country He is likely to make su^i 
a contract at an early stage in his career, when most of his business or pro- 
fessional life lies before him Such an agreement, if valid, will, as Lord 
Shaw of Dunfermline has said, be “subversive of the way of life to which 
[his] past special training has led up ” Moreover, there will in many, 
perhaps in most cases, be such inequality of bargaining powei between 
employer and employee that the latter will get little or no compensation, other 
than temporary employment at current rates of pay, for agreeing to a re- 
striction wliidi affects his entire future business career The situation is 
very different where the agreement is part of a bargain by which one who 
desiies to retire from business agrees, for compensation, not to change his 
intention 

The injury to the public also is likely to be more serious in the employee 
case than in the sale case In the former the public, or at least the local 
public, loses the services of one who is likely to be still young and vigorous, 
of one who has no desire to retire from active life In tlie latter the public 
loses only the services of one who has already evinced an intention of retiring, 
though it is true that the legal validity of the agreement will not become im- 
portant unless that intention changes 

The distinction between the English view and tliat taken by many Ameri- 
can courts IS, however, of little importance in the fields of medicine and 
dcntistrj Doctois and dentists do not make restrictne agreements with 

danger that “masters” would "give their aiiprcnticcs much vexation” if the lattcrs’ agree- 
^5 compete were held \alid, and in general condemned such agreements See 
V* tf 1 P ^Vms ISl (1711) The English courts have wisely adhered to 

the older mow 

-^Rretuicnts not to compete made b\ one who is neither the seller of a business nor an 
tmpIoiM or partner arc ordinaril> inaalid as being in restraint of trade 

Sec Herbert Morns, Ltd v Savelby [1916] A C 688, 71S 
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their bookkeepers or office boys, but with their medical or Hpnfnl assistants 
Such assistants do come in contact with their patients Frequently, they 
become better liked by some patients than the persons who employ them 
Their competition after the termination of the employment would, therefore, 
be competition which would take advantage of relationships with patients 
estabhshed dunng the employment and by means of the emplc^ent Such 
competition will apparently be enjoined even in England 

Clearly, however, there are arguments on the other side A man’s cus- 
tomers do not belong to him as his trade secrets do ” To obhge him to 
compete with his former employee may be annoying to him, but it involves 
little real hardship To deny the formei employee the right to continue to 
practice his profession without moving to a new community is exceedingly 
liarsh To deprive tliose patients who prefer the former employee’s pro- 
fessional services to those of any one else of services which he is eager to give 
them IS a hardship on them as well as on him Contracts of the sort we are 
discussing, made by physicians or dentists — ^professions whose function like 
that of all true professions, is maximizing commumty service rather than 
maximizing profits — ^are not contracts in whicli public-spinted members of 
tliose professions can take pride Yet sucli contracts, which must be fairly 
common since they liave produced a considerable amount of litigation, are 
almost without exception upheld by American courts unless found to be of 
unduly broad scope 


so There are no recent F^n ghsh cases dealing with restnctive contracts between doctors, 
dentists or other professional men and their employers, but the languara m the leadmg case of 
Herbert Moms, Ltd v Saxelby [1916] AC 688 pdicates tliat such contracts, reasonably 
litnxted 35 to spscCf would ontasrily be held vslid The eurher cescs so held Dovis y 
Mason, S Term Rep 118 (1793) (contract by Msistant sur^geon nrt to practice wiUnn 10 
miles of his former employer’s residence for 14 years held valid), Mal/on v May, 11 
M & W 6S3 (1843) (contract by dentefs assistant not to pr^w m Lmdon or ce^m 
o&er towns hdd valid as to London) , Dendy v Hendenon, 11 Evch 194 (1855) (matnet 
derk not to act as such m the vicinity for 21 years hdd valid) , Laeu & Lewis 
5 T L R M (Ch D 1907) (conW by a solicitor's derk not to "act for 
Jny iSn whols or hi SItlin the previoi I years been a dirat of Ae firm" hdd v-alid) 
^^f^N^d^t an employer’s list of customers is his pro^ty but Ac question is whether 
the emSoye^ serve Ins foimer employer’s customers, not whether he can legally copj his 

““^terhe^Ss^ ShSS* such contracts pe numerous and the following list is not e^ 
hanstiTC if mosS to Ae contract vtas hdd not only valid at law but enforcible m equity 

by phjsiaan or other medical practitioner vwA an assistant bj which 

(a) Contracte by a ^ } certain time after Ae termination of Ac employment 

latter agrees not to practice lor a 


vrovcii, ioy , 3 .eare). Fester r iJ'/nrc, is x npp un lai, ivu 

wxAin 20 milra of Rocn«» tOT > ^ contract b\ doctor’s assistant not to practice in 
NY Supp ( 2 d) f 4 (193« (mtoUM m„lc,253 ^Y \pp D« 

county) 456 f 1938) It appeared Ait Ae pliintiff hid impropcrh tcr- 

448. 3 NY Supp (M) u*,.^ accordingh denied an injunction against 

itrf Ae defentontfs mpto^t sl,, jjy So 363 (1937) (conloct 

the defendant’s praebang) , ly»^on 5 ^ i/fl/«rrey v 

by two doctor’s ass«toMt to prachro ^ jp^tor’s assistant not to pracUcc m 

Faust, 224 la 50, 470 « vr « v 
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Moreover, such contracts, like other contracts not to compete, are usually 
treated as entitling the promisee to an injunction and not merely to damages 
That view has not been universally adopted, however A few courts have 
recognized the harshness of such contracts to the extent of saying that a 
court of equity will not grant an injunction against the breach of such an 
agreement by the doctor’s or dentist’s assistant unless tlie couit is convinced 
that competition by the latter would impose severe hardship on his formei 
employer 

Contracts by Partneis Not to Compete Both in business and in the 
medical and dental professions agreements not to compete are frequently 
made between partners In some cases the agreement is made at tlie time 
when some partner retires from the firm, in which case the agreement is, 
m effect, an agreement for the sale of his part of the firm’s good-will to his 
co-partners In other cases such agreements are made when a partnership 
IS foimed or when a junior partner, often one who has previously been an 
employee, is admitted to the firm, in which case the partner’s contract not 
to compete closely resembles an employee’s contract not to compete after the 
termination of his employment Similar agreements are sometimes made 
by physicians who are associated in some way, but are not partners or at 
any rate do not regard themselves as such Agreements of these various 
types, when made by physicians oi dentists, are almost witliout exception 
held valid and enfoiced by means of an mjunction 


county for 5 years) , Lot sen v Bm toughs, 224 la 740, 277 NW 403 (1938) (contract by 
doctor s assistant not to practice in same town for 10 years) 

(b) Similar contracts by dentists 

. "^^tlmghast v Boothby, 20 R I 59, 37 Atl 344 (1897) (contract by dentist’s assistant not 

Tutnei V Abbott, 116 Tcnn 718, 94 SW 64 (1906) (unlimited 
r ® practice in vicmity) , Ertekson v Hawley, 12 F (2d) 

Colu^ia for 10 yrars) ^ (contract by orthodontist’s assistant not to practice in District of 

® Swcndmian, 62 ND 649, 244 NW 870 (1932) a contract by a dentist’s 
to practice m the same or a neighboring city for two years was held invalid 
because in violation of a North Dakota statute . 

o/cojjHoji, 264 111 HO, 105 NE 957 (1914) a contract by a dentist with his 
une not a dentist, that the former would not practice within a 25-mile radius 

mint practice even if he carried out the terms of an agrcc- 

31 Tn n,*^”^** business It was held unreasonable and im'alid 

V 150 Mich 603, 114 NW 402 (1908) the court recognized the 

refused tn ^ dentist’s assistant not to practice in Muskegon for five years, but 

273 noS'i “ injunction Cf Sclmctte, v Hayes, 176 Wash, 115, 28 Pac (2d) 

in the ciii^ I®” s employee had agreed never to do business as an optician 

nKit 

1083 (Tc\ Cti" ““t^acts of this type Latham v Butler, 17 SW (2d) 


partnership agreed 

I Ik lollott asreement as held valid 

'•V, 155 SW these types Glover v Shtrlcy, 169 Mo App 

t nil tint Ik unukl not tasreement made bj a junior partner on being admitted to a 

!>' i.ijiinctioil \Iarzrl within a 10-milc radius for 10 years, enforced 

ciio^i, tiarzclv Jonah, 83 HJEq 295, Atl (Ct Err & App 1914) (Agreement 
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Summary 


Judiaal hostility to agreements m restraint of trade would undoubtedly 
make a promise by a doctor or dentist not to practice his profession invalid, 
wheie sudi promise was unconnected with the sale of a practice, or with an 
employment, a partnership or some similar type of association Where, 
howc^er, as is usually the case, tlie person to whom sudi promise is made is 
a purdiasei of a practice or an employer or partner of the promisee, the agree- 
ment IS almost univei sally found to be reasonable and lawful Whether 
It IS desirable to treat such agreements not to practice one’s skill in the art 
of healing as vahd and bmding is a question of social policy, on whidi neither 
a judge nor a law teadier is ex ofHcio an expert 


by a jumor partner tha^ if the partnership were ever dissolved bx reason of his violation of 
the oartnership agreement, he would not practice m the aty for three years, enforced bs 
iniunction), Proctoi v Hansel, 205 la 542, 218 NW 255 (1928) (promise V young 
osteopath as part of an agreement bv which he was associated with an older man, tliat after 
the tarnation of tlie arrangement he would not pracbce osteopatliy in the city for three 
vSircrfol^ by injiinctio?), Shalect v St.altle, 188 Minn 219, 246 NW 744 (1933) 
forovision of partnership agreement that on the terminaUon of the partnership one partner 
iraild not Drawee medicme in either of two counties for five years, enforced by injunction) , 
181 OUa 396, 74 Pac (2J| 388 (19^ (j^ovision in ^tnership 
amemmt betw'een two doctors who owned a hospital that if the partnership proved unsatis- 
Siy. defendant would eitlier bpy out tlie plaintiff or tam the hospital over to him and 
tSSfrom practicing for five years within a radius of 100 miles, stipulation against practic- 

sit'd 104 Ga 188, 30 SE 17S (1898) m whidi a provision in a 
oartnershm Tweement tliat at its expirabon one of the ^tners wwld not practice medicine 
S™ i 15-imIe radius was held invalid because unlimited as to time 


TORT LIABILITY OF HOSPITALS^ 

By Austin Wakeman Scott, f Cambridge, Massachusetts 


Many are the situations in winch the activities of a hospital may cause 
damage to someone, who thereupon brings an action for tort against the 
hospital An action for tort is a civil proceeding brought by the complain- 
ing person to recover damages from the person or corporation charged witli 
causing the injury The injuiy may be to tlie person of tlie plaintiff or to 
his property We are not concerned with tlie liability of the individual who 
caused the injury but only with that of the hospital itself We are not con- 
cerned with liability for breach of contracts made by tlie hospital We are 
not concerned with questions of criminal liability We are concerned only 
with the question of the liability of hospitals to pay damages for injury to 


person or property 

The cases m which actions have been brought against hospitals, which are 
scattered tlirough the volumes of the state and federal reports, would fill 
several volumes These reports as a rule contain only cases which have been 
carried to the higher courts, and there are, of course, numerous cases which 
have not been appealed to tlie higher courts They show tlie kinds of claims 
which may be made against hospitals They involve claims that a physician 
or surgeon was negligent in the tieatment of a patient, that an operation was 
perfoimed without the consent of the patient, that a nurse left sponges in a 
patient s body, or burned an unconscious patient with a hot water bottle, or 
gave a patient the wrong medicine , that an ambulance driver neghgfently ran 
over a pedestrian, tliat a roentgen-ray technician negligently burned a patient, 
that incompetent nurses were employed, that the floors were slippery or the 
stairs unhghted; tliat a newborn baby was given a bed instead of a bassinet, 
that insane patients were permitted to leap from windows , that insane patients 
were maltreated by attendants, tliat patients having contagious diseases were 
not properly segregated, that a fire resulted from defective wiring, that 
patients were neglected, that an elevator was defective, tliat unwholesome 
food was served, that diiveways were unhghted or sidewalks defective, 
that the propcity of patients was negligently lost, tliat the hospital was so 
conducted as to disturb persons In mg nearby In all of these cases someone 

misconduct and someone else was in- 
jured In all of these cases the question aiosc whether the hospital cor- 
poration was subject to liability ^ 

eg gcncc So also, he is liable for damage caused by the nerfieence of an 
abilih 1, applicable to coiporations A corporation is liable for 
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caused by the neghgence of its officers or directors or eu^toy^ 
actmlwithm the iope of theu employment The question which we have to 
,s whether OTd to what extent a hospital is exempt from sndi 

’“'r^the extent to whidi a liospital is entitled to exemptiim from t^ 
habihty It IS on the ground tliat it is a charitable co^ration The 
of^^pfon of hospitals is a phase of the broader quesbon of ffie 
ot me exen V institutions A similar question arises as to the 

SeSon of educational institutions, religious organizations, h^es for 
exemption oi ea institutions of other sorts for the benefit of the 

orphans or g ’ Men’s Qinstian Associations The purposes 

canminuty, su* M Yo^ created and maintained are charitable pur- 
for win* ^ promohon of health is a charitahle purpose, 

Sertoli: - cure or treatment of diseases or 

other human ills of the flesh . between proprietary and chantable 

A f — m^ ^/privaS ptoffi is nm a 

mstitutions Just as a ot ^ education, so also a hospital or 

chantable oh/is not a chantable institution, althoi^ it 

nursing ^ propnetaiy institutions are not exempt frem 

promotes hea th tort habihty It is a proprietary iMti- 

taxation, so th^ are not P devoted to pnvate uses, as where 

tutiott where flic prote if ^ ^ aisutution The mere fact, 

they go mto die pockets of HBtitnUon profits are earned does not 

to^^er. that in the profits must be used in further- 

roake the institution » ^^^rotion The fact that te recipients of 
^ toe to the services they receive if thqr are 

benefits are «>^''i“Xorerent the institution from being a chantable 
ealiy able to pay doB not ^ ^ ^ ^ fte decisions of 

mstitutton, and this is W * rendered gratuitously Thus, a hos- 
Ih, courts, even thoi«h no seni chantable althoi^h most. 


sniatested by various WU.W-- property is oevoieu lv c... 

^ 1 ) The first from those objects, and that to compel 

, . ,1 -v-ects It should not be dn W haie 

to c^Sion to use its ^'^T^^’t^toOTtimes called the "trust-fimd 
K « ?Zred IS sudi a stated as a reason for 

Tlius in 21 K I K that "being a cliantable institution 

^S^tingT hSpital from mrt i^^ ^""profit, if Uie property of 

to chanty iviw ^ sss t.sos, 

1 pamga» ^ 
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either impaired or wholly destroyed, tlie object of tlie founder or donois 
defeated, and charitable gifts discouraged ** 

Under this theory the exemption of the hospital is very broad Under 
It the hospital is not subject to liabilily whether the negligence is that of the 
directors or trustees or officers or tliat of its nurses or other employees, it is 
not subject to liability whether the person injured is a patient, either a pay- 
ing patient or a charity patient, or is a visitor or employee or a stranger, as 
for example a person who is injured on tlie sidewalk in front of the hospital 
or a person who is struck by an ambulance 

(2) Another suggested basis is that of waiver or implied agieement 
The theory is that a person who receives the services of a hospital impliedly 
agrees to waive the right to hold the hospital liable for any injuries he may 
receive at the hospital In the Massachusetts decision j'ust ated the court 
stated as a ground for exemption that “if an individual accepts the benefit of 
a public cliarity he thereby enters into a relation whidi exempts his benefactoi 
from liabihty for the negligence of servants who aie employed in its admin- 
istration, provided due care has been used in their selection ** 

Such a waiver, it seems clear, is puiely fictitious It certainly is in- 
applicable to injured persons other than patients It does not apply to 
strangers, such as pedestrians, who are mjured by tlie negligent driving 
of an ambulance, it does not apply to injured employees of the hospital, it 
does not apply to visitors who are injured on the hospital premises, as, for 
example, those who fall on an impropeily lighted staiiway or on a slippeiy 
floor It applies to cliarity patients It is generally held to apply also to 
paying patients, although there seems to be little basis for the notion that a 
patient who pays for tlie service rendered by the hospital agrees to waive any 
claim against tiie hospital The courts, however, have generally felt tliat it 
would be an invidious distinction if they were to hold that damages could be 
recovered by a paying patient, but none could be recovered by a chanty 
patient Moreover, even the paying patient seldom pays the full cost of the 
service rendered 

(3) A third suggested basis of exemption is tliat the doctrine undei 
which an employer is liable for tlie negligence of his employee, the so-called 
doctrine of respondeat stipenoj, is not applicable to charitable institutions 
The suggestion is that this doctiine should be limited to undertakings carried 
on for the profit of the employer, business and not cliaritable undertakings 
Under tins theory there can be no recovery against the hospital by anyone, 
whether patient or Msitor oi employee or stranger, where the injuiy' results 
from the negligence of a mere employee of the hospital, whetlier janitor, 
ambulance drucr, orderl}', nurse or phjsician or surgeon Thus, m a case 
in Connect icut,“ where an action was brought against a hospital for injuiy 
caused In the negligence of an employee of the hospital, the court said “The 
law which makes one responsible for an act not Ins own, because the actual 

•Jltarnt z Jl\tt,rbury Hoxpilal, 66 Conn 98, 123, 125, 33 \ll 593, 003, 604 (1895) 
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\\Tongdoei is his servant, is based on a rule of public policy The liability 
of a diantable corporation for the defaults of its servants must depend upon 
the reasons of that rule of polity, and their application to such a corporation 
This defendant does not come wthin the main reason for the rule of 
public polic}' which suppoits the doctnne of lespondeat sttpenor, it derives 
no benefit from what its seri^ant does, m the sense of that personal and 
private gam which was the real leason foi the rule ” 

On the other hand, under this theory the hospital is not exempt from 
liability foi the negligence of the governing board or of tlie administrative 
officers of tlie hospital Thus, the hospital is hable where the injuries result 
from tlie negligent selection or letention of incompetent emploj'ees, from die 
failure to make proper rules for the conduct of the institution, or from neg- 
ligence in permitting die premises to be m a dangerous condition A dis- 
tinction is draivn under this theory between the negligence of those higher up 

and the negligence of a mere employee 

None of die suggested reasons for exemption is altogether satisfactory 
and in most of the states no one theory is consistently apphed The rules in 
die larions states as to the exemption of l^itab from tahihfr vaiy; 
meatlv At one extreme are states like Massachiisete which go the full 
m erraig exemption, no matter who is injured and no matter who 
the^olEiIra or raployees of the hospital by his negligence cau^ the 
It SlS ™ are jurisdictions like the Distnrt of Oilumbia 

S the Court of Appeals has lield that an institution is enttded to no ex- 
Where tne , , . merely because it is a charitable institution 

toC smtes the ^ hate taken some mtermediate weiv. some of them 
In odier State exempt from liability to its patients, but is not 

^ Sw S orei persons, such as employees, visitors or 
exempt fr^ holding tliat a liLpital is not liable for die neglipnce of 
strangers, others negligence of its governing board or 

mere employees b decisions shows a trend touard the 

S of S- exemption of hospitals and odier charitable 

institutions Columbia ivas laid dou n for the first time m a 

The lule in the Dismct ot^ ^ 

recent case in whidi a h P violently pushed a suinging door 

who was injured xinen Rudedge, after a caieful examination 

rvhmh struck the phunoff ^ 

of the decisions in the' s 1,^ „„ „|,ich exemption has been 

examining and defendant is a charity gnes it no im- 

granted, hdd diat ^ immunity is out of step uilh the general 
munity He said, ine distributing losses incurred by m- 

trend of ® fnir-tion of an enterprise among all nho benefit bj it 

dniduals dirough the opw g^gt^in them 

ratiier than in leaving graduallj but steadily through 

The lule of xvell or consistently reasoned, modifications It is 

^Mdenlng. though not too 



634 


AUSTIN WAKEMAN SCOTT 


disintegrating Each modification has the justification that it is a step in 
result, if not in reason, from the original error toward eventual correction 
As more and more steps are taken, coirection becomes more complete The 
process is nearing the end ” He said that insurance should be earned to 
guard against liabilities and concluded *^To offset tlie expense [of insurance] 
will be the gams of eliminating another area of what has been called *pro- 
tected negligence* and the anomaly that the institutional doer of good asks 
exemption from responsibility for its wrong, though all others must pay 
The incorporated charity should respond as do private individuals, business 
corporations and others, when it does good m the wrong way ** ® 

No matter what view may be taken as to the hability of a hospital for the 
negligence of persons employed by it, the hospital is under no liability to 
persons mj’ured through the negligence of one who was not m the employ- 
ment of the hospital In such a case the hospital is under no hability, not 
because of an exemption given to charitable institutions but because die gen- 
eral doctrine of respondeat superior^ the doctrine tliat an employer is respon- 
sible for his employee’s acts, is not applicable to the particular situation 
There are numerous cases holding that the hospital is not liable because tlie 
negligence was that of a physician or surgeon or nurse who was employed 
by tlie patient and not by the hospital In a leading New York case,^ a 
woman sued a hospital alleging that the house physician discovered a lump 
which proved to be a fibroid tumor, and that he consulted the visiting physi- 
aan who advised an operation, and that she consented to an examination but 
not to an operation, and that while she was under ether the operation was 
performed and that gangrene developed This testimony was disputed, but 
the court held that even if it were true tlie hospital was not liable Judge 
Cardozo said . 

^Piesident and Directois of Geoigetoam College v Hughes, 130 F (2d) 810, 827, 828 
(App DC 1942) n » 

In this case Judge Rutledge drew the following conclusions as to tlie state of the law 
in the various slates, recognizing, however, that it is difficult in some of the states to deter- 
mine tlie precise rule tliere prevailing 

Full immunity, except perhaps for admimstrative negligence or m special cases Arkan- 
sas, Illinois, Kansas, Kentucky, Maryland, Massachusetts, Missouri, Oregon, Pennsylvania, 
South Carolina, Wisconsin 

Full liability District of Columbia, Minnesota, New Hampshire, New Yorl^ and prob- 
ably Oklahoma Also England, Canada and New Zealand 

Rccoicty by strangers and paying patients but possibly not charity patients Alabama, 
California, Florida, Georgia, Idaho, Oklahoma, Utah 

Rcco\cry by strangers but not patients Connecticut, Indiana, Iowa, Louisiana, Michi- 
f^n, Nebraska, New Jersej, North Carolina, Ohio, Rhode Island Texas, Virginia, 
W^ashington 

No recovery b> patients but no decisions as to strangers Arizona, Marne, Mississippi, 
Montana, Nc\ada, West Virginia, Wyoming 

LiSbilit> if protected by insurance Colorado, Tennessee 

No ^decisions Delaware, New ^lexico, North Dakota, South Dakota, Vermont 
For L' collection of cases on the liabiht} of hospitals, sec 49 A L R 379 (1927) 

As toithc liabiliU of charitable corporations in general, sec 14 ALR, 572 (1921), 23 
ALR 923 ,(1923), 30 ALR 455 (1924), 33 ALR 1369 (1924), 42 ALR 971 (1926), 62 
AT R 724 ( 1928), 86 ALR 491 (1933), 109 ALR 1199 (1937). 124 ALR 814 (1940), 
lU ‘\LR. 8i‘l (WI) Stc Scott, Trusts (1939, Supp 1942) § 402 

< SelloocorS-i A'«i- York Hospital. 211 NY 125, 131, 132, 105 NE 92, 94 (1914) 
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“The wrong was not that of the hospital > it was that of physiaans, who 
rere not tlie defendant’s servants, but were pursuing an independent calling, 
profession san-'^oned by a solemn oadi, and safeguarded by stringent 
lenalties If, in^^S^tlieir patient, they isolated her commands, the re- 
ponsibility is not tlie de^fe^^f s , it is theirs There is no distinction in that 
espect behveen tlie visiting and the resident physicians Whether tlie hos- 
iital undertakes to procure a physician from afar, or to have one on the spot, 
ts liabilit)'’ remains the same 

“It is true, I dunk, of nurses as of physicians, that in treating a patient 
iiey are not acting as tlie servants of the hospital The supenntendent is a 
servant of the hospital, the assistant superintendents, the orderlies, fte 
other members of die administrative staff are servants of the hospital But 
nurees are employed to carry out the ordeis o{ flie physiaans, to whose a^ 
thonty they are subject The hospital undertate to prt^ for the patient 

*es2vicesofanurse It dres not undertake throujji the agency of nurses 

to render those services itself ” 


cnUCi uiuac ow* 

Tt « to be noted that die hospital is not liable for the neghgence of a 
nurse where the 

S^TargSerV direct au^onty of a jdiysi- 

*“ir/SNew York case,* where a patient gave his dentures to a sp^ 
In a recrat New n was held that the nurse was not m 

nnd If the teeth ^ lost as a result of the negh- 
gence of as for eicaniple a roentgen-ray tedl- 

niciS; en.pl^« of >>osP“o^ ^ 

jnry^ it a hospital or other diantable 

kabihly, although it woi^^ ^ hosptal is insured ' This is on the 
ter of cases that it is fflumt „ „o 1^ 

gionnd that the “Z^vLiee conqany recaves the premiu^ but 

tebihly, rt would seem, unfair to the hospital which pa)« 

TOisnonsk ^'’^‘“■tte ^whoismjured It would se^ more 
die piemiums and unfair to ^ ^ agreement to save the lios- 

portable to that^vould otherwise be legaMy enW 

^ - V rsnlv TrOXn Ciasilio «a ef vf airiar^ nr\f SI 
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hospital has liability insurance, the injured person can lecover damages from 
the hospital not exceeding the amount of the insurance, even though in tlie 
absence of such insurance the hospital would be exempt ° 

Whatever rule is applied to pnvately endowed hospitals, it is generally 
held that a hospital maintained by a state or a political subdivision of tlie 
state, such as a county or municipality, is exempt from liability, as is the state 
or county or municipality " 

In states m whicli hospitals are exempt from liability m tort, tlie ex- 
emption IS applicable not only in the case of personal injuries but also m the 
case of property damage Thus, m a case m Ohio,“ it was held that a 
patient could not recover for the loss of jewels entrusted to tlie hospital for 
safekeeping and lost through the negligence of tlie custodian m handing 
them over to an imposter 

In states in which hospitals are exempt from liability m tort, a patient 
who has suffered injuries as a result of the negligence of an emplojree of the 
hospital cannot recover damages against the hospital on the theory that it 
has made a contract for careful treatment 

Even in states in which a hospital has immunity from liability for tort 
committed in its administration, it can be enjoined from maintaining a 
nuisance Thus, in a case in Pennsylvania^® tlie complainants were the 
owners of a house adjoining a hospital which maintained an operating room 
the windows of which faced the house at a distance of from 9 to 12 feet, 
with the result that the moans, shri^s and groans of persons receiving sur- 
gical aid were of such a character as to render wretched the lives of com- 
plainants, and of friends visiting them, and were such as to affect their 
neives and impair tlieir health ” It further appeared that persons occupjnng 
rooms in tlie hospital were permitted to throw refuse across the fence and 
upon complainants’ property The court awarded an injunction, ordermg 
le removal of tlie operating room to some other part of the building and 
restrained the defendant from permitting persons occupying rooms in the 
Hospital to throw refuse matter upon complainants’ property There are 
other cases also in which hospitals were so conducted as to constitute a 
nuisance and in which the court ordered the abatement of the nuisance “ 


>•««<(, „ 115 oSS a M9 la 

314 (1942), 

(1914)^ *' Medical end Surgical Hospital, 245 Pa 32^ 91 Atl 659 



COMPULSORY VACCINATION AND STERILIZATION* 
CONSTITUTIONAL ASPECTS 

By Thomas Reed Powell, Cainbtidgc, Massachusetts 

Any statute or administrative order autiiorizing or compelling involun- 
tao' medical or surgical treatment has the possibility of being scrutinized 
and countermanded by tlie Supreme Court of the United States Where 
the deed is done before the Supreme Court can forbid it, there still may be 
suits against the perpetrators for damages, and tlie Supreme Court can de- 
cide whether the statute relied on for justification is one entitled to consti- 
tutional sanction In deciding such issues tlie Supreme Court has no other 
primary guide tlian tlie provision of tlie Fourteenth Amendment to the 
Fedeial Constitution that “No State shall deprive any person of life, 
liberty, or propeity, without due process of law, nor deny to any person 
wiUiin Its jurisdiction the equal piotei^oii of the laws” As a guide to 
judgment, this is no guide at all Nevertheless the Supreme Court has for 
yeais, in the name of these provisions, condemned legislation tliat a majont}' 
of its members deemed to be sufficiently arbitrarj' and unreasonable The 
exerase of this power has not been confined to the procedures by whicli 
governmental action is taken, but has extended to the substance of the com- 
mands and prohibitions 

Few, if any, are likely to contend tliat this power has imariably been 
wisely exercised On several issues die average of tlie Supreme Court is 
zero The Court has held that an emploj'er may not be forbidden to exact 
as a condition of emplojment that the emploj'ee ivill not become or remain 
a member of a laboi union The Court has held the contrary It has simi- 
larly reversed itself on the issue of a 10 lioui limitation of labor in factories 
and on tlie issue of legislate e prescription of a minimum wage for women 
in industry In dius referring to “the Couit” as though it w ere a continuing 
bod), a (autioii ivould be necessary if it ivere not so obvious Although 
through the somersault of Nr Justice Roberts, tlie same bench both con- 
demned and sustained a niinimuni wage law*, usuallj any decided shift m 
decision comes after a shift in the composition of the tribunal This could 
not be denied as a matter of fact Yet what to a plain man would seem a 
necessary mferaice from tlie fact, is not so umversalh acknowledged 

The law books have been full of foolish statements from judges which 
would make them out to be mere automatons m applying meaningless con- 
stitutional phiases to determine the validity of statutes From dis«:cntmg 
ludffes how'ever, often comes the charge that the majoritj haie unjiistifiabb 
transformed their own views of public policj into constitutional commands 
or prohibitions Most amusingl) a distinguished lawier and former ludgc 

♦Rccewed for publication Fcbruaij 13, 1943 
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in protesting against the President’s so-called “court packing plan” asserted 
the theory of judicial automatism, apparently unaware that if it made no 
difference who was on the bench, it made no difference who was on the bendi 
We know well enough from recent history that it does make a difference 
We have seen too many new judicial attitudes substituted for former ones 
Not a few of them have been diiect and confessed lecantations Others 
have been decisions which clearly would not have been readied by an earlier 
bench but which found no direct precedents m their way Still others have 
been decisions accompanied by opimons which made such sleazy distinctions 
between the case at bar and its predecessors that it was apparent to persons 
with a modicum of discernment that the current had changed its course 
From this propensity of judges to pretend that tliey are consistent with 
the past when it is obvious that tliey are not, arises a major difficulty in 
prophesying what they will do next The old precedents hang on, not over- 
ruled. A later court may follow tliem and rely on the unjustifiable distinc- 
tion drawn in the interim Or the unjustifiable distinction may be repeated 
a number of times and later be officially recognized as a contiadiction rather 
than a distinction and hence an mfiicter of a mortal wound on the law that 
lived before Such are the perils to prophecy when it is pretty obvious that 
the judicial distinctions are skating on very thin ice When it is not obvious, 
the lot of the would-be prophet is certamly no happier There are too many 
cases where clearly tenable distinctions have been made the sensible basis of 
judgment and yet have later turned out to be forerunners of an erosion or 
an abandonment of what had been well established earlier An expert can 
report what a court has said and done and can weave it all into an apparently 
neat and harmonious pattern It still remains true that it is often a gamble 
to try to forecast what the court will say and do next 

Akin to the difficulties of prophecy when there are a number of decisions 
and opinions to be taken into consideration is the difficulty of knowing how 
wide IS the scope of a single decision By approved canons a court wisely 
confines itself to the decision required by the facts, and technically the de- 
cision, as distinguished from dictum, does not extend beyond the issue or 
issues which must be settled to dispose of the dispute Yet often the reasons 
given in the court’s supporting opinion warrant the belief that the principle 
on which the decision rests is broad enough to embrace a much wider range 
of facts Nevertheless later the decision may be narrowly limited to the 
minimum grounds sufficient to support it On the other hand, a court in de- 
ciding a case may lay stress on each individual element so as to leave itself 
unfettered by piecedent when presented with a new problem containing any 
variant in the facts Seldom are two cases exactly on all fours When 
thej are, there is not likely to be litigation unless a contender fights chiefly 
for dclaj or is ready to bet that a court wnll change its mind Almost always 
there is the question whether the differences in tlie facts are enough to make 
a difference in result Hence the law’ remains a congeries of particulars but 
imperfectly subsumed under general principles 
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One aspect of this peiennial problem of uncertainty appears in Jacobson 
V Massachusetts " which in 1905 by a vote of seven to two sustained a com- 
pulsory vaccination law The particular statute vested power in Boards of 
Health to require vaccination when in their opmion it was necessary to the 
public health There was an exception in favor of children who present a 
certificate, signed by a registered physician, that they are unfit subjects for 
vaccination There was no such exception in favor of adults The adult 
convicted of violating the statute by refusing to comply with an order did 
not allege that he was in fact an urdit subject for vaccination He did not 
present or ask leave to present any phjsician’s certificate Smallpox was 
prevalent to some extent in tlie city at the time of the Board’s order The 
defendant sought to introduce evidence tending to show the ineffectiveness 
and the dangers of inoculation The evidence was excluded by the trial 
court On this state of facts, the conviction was sustained by the Supreme 
Court of die United States The compulsory requirement was held under 
the circumstances to be within the police power of the state for the protection 


of health 

We must go to the opinion of the Court to attempt to ascertain how far 
the decision goes The refusal to hear the evidence offered by the defendant 
was justified on the ground tliat it went only to a dispute betw een two the- 
ories The Court knew judicially (i e , without having to take formal evi- 
dence) that the dieoiy favoring vaaanation accords with common belief 
It said that it must assume that the state was not unaware of the opposing 
theories and tliat it was compelled of necessity to dioose between them 
This, It had power to do "It was not compelled to commit a matter involv- 
ing ie public health and safety to the final decision of a court or jury 
This declaration, isolated fiom the rest of the opinion, would seem to go far 
to sanction all sorts of compulsory inoculation for all sorts of menaces how- 
ever disputable.and disputed their value But the Court had pointed out that 
vaccination was favored by "common belief ” * It cited legislation in Eng- 
land beginning m 1808 ^ihich encouraged or compelled vacanation The 
Court knew what tvery other sensible person kneu , and this knowledge lay 
m the background of its decision and opinion and must be recognized in 
auahfication of occasional statements of broad general tenor 
^ Thus as the decision does not go bqrond vaccination against smallpox, 
so It doe^ not surely go beyond compulsion uhen the malady is prevalent 
For after invoking recitals of such prevalence in the order of the Board of 
HeaWi, the opinion continued 


“If such ^^as the situation, -and nothing is asserted or appears m (he record to 

.. be .h,. U.C rrc»,. 
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r^fulation of the board of health was not necessary in ordei to piotect the public 
health and secure the public safety Smallpox being prevalent and increasing at 
Cambridge, the court would usurp tiie functions of another branch of government if 
It adjudged, as matter of law, that the mode adopted under the sanction of the state 
to protect the people at large was arbitrary, and not justified by the necessities of the 
case We say necessities of the case, because it might be that an acknowledged power 
of a local community to protect itself against an epidemic threatening the safety of all 
might be exercised in particular circumstances and in reference to particular persons 
in such an aibitrary, unreasonable mannei, or might go so far beyond what was 
reasonably required for the safety of the public, as to audionze or compel the courts to 
interfere for the protection of such persons '* * 

Here is warning enough that the Couit is going only so far as the pai- 
ticular circumstances require A more specific caveat appears in tlie treat- 
ment of the apparent absoluteness of the statute in dealing with adults 
Although It was held to be a reasonable classification for the statute not to 
embrace adults in an exception in favor of cliildren presenting a physician’s 
certificate of unfitness for vaccination, this holding was substantially nul- 
lified by saying that there might be extreme cases in which the Court would 
interfere and by in effect importing into the statute a dispensation for ab- 
normal adults After saying that general language should be interpreted to 
exclude injustice, oppression, or an absurd consequence, the opinion con- 
tinues • 

"Until otherwise informed by the highest court of Massacliusetts, we aie not 
inclined to hold that the statute establishes the absolute rule that an adult must be 
vaccinated if it be apparent or can be shown with reasonable certainty that he is not 
at the time a fit subject of vaccination, or that vaccination, by reason of his then 
condition, would seriously impair his health, or piobably cause his death No such 
case is hei e presented ’’ ° 

This does not say that an adult who failed to make any appearance to 
claim a dispensation could escape from punishment by later evidence before 
a court It does not say with certainty that failure to excuse an adult with 
a certificate would render compulsory vaccination unconstitutional It seeks 
to avoid the issue by suggesting to the state court that it should read an ex- 
ception into the statute Such a hint would in all likelihood be taken by state 
courts Such exceptions should be accorded by any sensible Board of Health 
without advice from any legislature or court, if there were reasonable grounds 
for confidence in the certifying physician Doubtless in some fashion the 
dispensations have been granted if requests have been made, for the Supreme 
Court has had no subsequent controversy presenting the issue for formal 
adjudication Its caution in favor of individualization must have been 
heeded widely Constitutional law is permeated with similar cautions 
against extreme and unusual applications of statutes found not objectionable 
in general The cautions have not infrequently been translated into con- 
demnations Particularit}’’ is of the essence of constitutional law, as it is a 
major theme of this effort at diagnosis 

* 197 U S . It 27-28 
/(/ at 39 
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Altliough the Court saved itself from sanctioning’ compulsory vaccina- 
tion except when smallpox is in the vicinage, it must be doubted whether this 
condition would be insisted upon Some state courts in construing broad 
powers vested in School Boaids and Boards of Health to take action to 
protect the public health have drawn the distinction between seasons of epi- 
demic and the absence thereof The cases are not recent ones, and they are 
not to be commended foi good sense A stitch in time saves nine, and the 
time to lock the bam is before die horse is stolen At any rate where legis- 
lative authority to compel vacanation is explicitly conferred, it is unthink- 
able that at tins late date a court would say that the vague due process clause 
forbids precaution and requires procrastination until Ihe presence of pesti- 
lence Common sense forbids us to beheve that judicial sanction of com- 
pulsion in time of epidemic carries with it a negative pregnant that com- 
pulsion IS unconstitutional otherwise 

One other observation in the opinion deseri^es mention After referring 
to the liberty of a person to live and work where he will, it is added that “yet 
he may be compelled, by force if need be, against his will and without regard 
to his personal wishes oi his pecuniary interests, or even his religious or 
political convictions, to take his place m the ranks of the army of his country, 
and risk tlie chance of being shot down m its defense ” * This was not 
pertinent to the case at bar except for pointing out that personal liberty is not 
absolute Mr Jacobson advanced no objections on conscientious or religious 
grounds Yet one wondeis whether the Court did not mention religion m 
order to forestall any claims of conscience against health laws Some queei 
sects do raise such objections Other more numerous religionists object 
to some otlier compulsions affecting bodily integrity Sudi objections have 
sometimes pi evaded witli legislatures They may have influenced some state 
courts even though they liave not been the explicit basis of decision Thus 
far however, it cannot be said that they have carried weight with the United 
States Supreme Court Tins brings us to another topic 

In 1927 m Buck v Bell ' the Supreme Court by a vote of eight to one 
sustained a sterilization statute In 1942 in Skmncr v Oklahoma » it unani- 
moiislv condemned another one Our problem is to try to guess uhethcr 
fhe later decision indicates a total or partial recantation of the earlier one 
nr^vhethet It indicates niereb that a state must provide adequate safeguards 
and move uithin a restricted area uhen it commands tlie extinction of pro- 
or«t,ve DOwer On the facts there is the clearest distinction bet^^ccn the 
cases The Viigima statute sustained in Buck v Bell applied only to 

defectives confined in institutions and it proinded elaborate procedure 
mental defectn es con n ^ feeble-minded daughter 

for notice, ' ded mother and a feeble-minded moUier of a feeblc-mmdcd 
r Hota« declared that “Tl.e pnnaple .hat su..a.n. 
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compulsory vaccination is broad enough to cover cutting the Fallopian tubes” ® 
and that “Three generations of imbeciles are enough ” “ Mr Justice But- 
ler dissented, but since he gave no opmion we do not know whether he would 
think that we needed six or a dozen such generations instead of a meager 
three 

In Buck V Bell there was no attack on the procedure required by the 
statute and scrupulously followed m the particular case There was criti- 
cism tliat equal protection was denied because the statute applied only to those 
confined in institutions and not to the multitudes outside This was easily 
met by tlie general rule of reasonable classification and by the more special 
retort that “Of course so far as the operations enable, those who otherwise 
must be kept confined to be returned to the world, and thus open the asylum 
to others, the equality aimed at will be more nearly reached ” On the 
substantive issue, the brief on behalf of Miss Buck did not adduce any re- 
ligious grounds It asserted that the operation is unrelated to heal^ or 
morals, and that the right to bodily integrity is an absolute one In rejecting 
the contention Mr Justice Holmes went further than was his usual custom 
and indicated affirmative approval of the state’s policy when he said 

“We have seen more than once that die public welfare may call upon the best citi- 
zens for their lives It would be strange if it could not call upon those who already 
sap the strength of the state for these lesser sacrifices, often not felt to be such by 
those concerned, in order to prevent our being swamped with incompetence It is 
better for all the world, if instead of waiting to execute degenerate offspring foi 
crime, or to let them starve for their imbecility, society can prevent diose who are 
manifesdy unfit from continuing their kmd"^® 

Turning now to the condemnation visited on die other statute in Skinnei 
V Oklahoma the mam concern should be that of the psychologist or the 
psychiatrist rather than any expert m black letter law The interesting thing 
about the decision is that seven members of the Court refrained from passing 
any Judgment on the underlying issue of permanent significance They con- 
demned the statute solely for discrimination and in the particular case be- 
cause It applied to triple offenders who commit larceny but not to those who 
commit embezzlement This, they held to be a denial of equal protection of 
the laws The defect could readily be remedied by an amendment embiacing 
embezzlers Then one or two more fundamental issues would have to be 
faced One of them was faced by Mr Chief Justice Stone when he con- 
curred on the sole ground that the statute afforded to the prospective victim 
no opportunity to show that liis criminal tendencies are not of an inheritable 
type With this, Mr. Justice Jackson agreed He also agreed that the dis- 
crimination against thieves as contrasted with embezzlers offends against 

‘•274 U S, at 207 

«274 U S. at 208 

‘-’/rf at 207 
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the requirement of equal protection of the laws He disagreed with each 

of the otha two opmons “in so far as it rejects or nnninuees the grounds 
taken by the other ” ” s 

There must have been some leason why eight members of the Court 
thought it important to lay stress on tiie discrimination point and why seven 
wished to do nothing more In general the fact that a statute doesn't go so 
far as it reasonably might has not m recent years been a basis for con- 
demnation Mr Justice Douglas m the opinion of tlie Court gives general 
lecognition of this in quoting with approval from Buck v Bell the statement 
that "the law does all that is needed when it does all that it can, indicates a 
policy, applies it to all within the lines, and seeks to bring iiithin the lines 
all similarly situated so far and so fast as its means allow ” “ He, however, 
then goes on to point out that this paibcular legislation "involves one of the 
basic civil rights of man" “ and elaborates on the possibility of its application 
as a weapon of discrimination against a particular race or nationahtj' “ 

The cases cited for these vieus are ones im*oI\nng members of the 
Chinese and colored races Such invocation suggests that tlie judges were 
less concerned witli the triviality of tlie distinctions between larcencj' and em- 
bezzlement than with the desirability of setting up a barrier against legisla- 
tive race discrimination A¥hile thej' emphasize the severe and irre\ocabIc 
depin'ation from sterilization, tliey say tiiat they do so not to reexamine 
the scope of the police pouer of the state Clearly i\hat they most fear is 
tliat stenlization may be employed as a weapon of class hostility' It would 
seem that they would not tiust tlie safeguard of a hearing on the indnidual's 
potentiality of communicating criminal traits, for they refrain from joining 
u ith the Chief Justice on this point Even with the safeguard of a hearing, 
there could be discrimination in administration merely bv refraining from 
proceeding against those of a preferred class The case does not reveal to 
what race the petitioner belonged The first of his three convictions A\as for 
stealing chickens The case came from Oklahoma Oklahoma has been 


«316U S, at 546 . „ „ 

frf at 540, quoted from 2/4 U S , at 208 
*0 316 U S , at 541 , ^ , , 

^^''Marnase and procreation arc fundamental to the ^er> existence and stinj\al of the 
race The 00 ^ to stenhze, if exercised, ina> haie subtle far-rcachinGT and dci-aitatme 
effects In otI or reckless liands it can cause racc>t or Ijpcs which arc mimical to the 
donimant erouo to wither and disappear There is no redemption for the mdnidual whom 
faw tmir hw Anv expenment which the Stnte conducts is to his irrcpinble inmo 
.e ror/>v«r denrned of a basic libcrti We mention tlicse matters not to reexamine the 
nolioe oower of the States We adicrl to them mcrclj in cniplnsis of our \iei\ 
A^trict scrttmv 0^110 classification w-hich a State makes in a sterilization law is es^cntnl 



foi oppreisne trratoent 
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rebuked by the Supreme Court m other matters m whicli lacial issues weie 
involved ” 

In certam sections of the country the possibility of a considerable degree 
of racial discrimination would be present in a statute dealing with all habitual 
criminals as determined by three convictions for felony One can hardly 
say that there was no warrant for this judicial emphasis on discrimination, 
though one must wonder somewhat why there was unwillingness to join in 
the objection to lack of a hearing on the issue of transmissibility in the indi- 
vidual case Even if the Chief Justice’s sole reliance on the absence of a 
hearing might on its face suggest a possible negative pregnant that theie 
was no other substantive defect, Mr Justice Douglas protected himself and 
his seven colleagues from any compliaty in such an inference by saying ex- 
plicitly of all objections other than that of discrimination that “we pass 
those points without intimating an opinion on them ’’ Nor does he any- 
where seem to intimate any opinion except as to the fundamental nature of 
the civil right involved and the danger of its invasion as a weapon of dis- 
crimination It IS unthinkable tliat he and those for whom he wrote would 
not insist upon a hearing even in a non-discrimmatoiy law Hence in the 
absence of any knowledge of what went on in confeience, one can only ven- 
ture the notion that they thought or felt that it would emphasize the menace 
of class discrimination if it were made die exclusive basis of condemnation 
The Chief Justice, though technically he confines himself to the absence 
of a hearing, intimates a doubt whether criminality is physically transmis- 
sible In objecting to basing the deasion on discrimination he says 

“Moreover, if we must presume that the legislature knows — ^what science has been 
unable to ascertain — ^that the criminal tendencies of any dass of habitual offenders are 
transmissible regardless of die varying mental characteristics of its individuals, 1 
should suppose that we must likewise presume diat the legislature, in its wisdom, 
knous that the criminal tendencies of some dasses of offenders are more likely to be 
transmitted than those of others ” 

And later, in a passage which seems to reaffirm Buck v Bell and to point a 
difference behveen the statute there and the one before the court, he adds 

“Science has found and the law has recognized that there are certain types of 
mental deficiency associated iMth delinquency which are inheritable But the State 
does not contend — nor can there be ain pretense — ^that either common knowledge or 
experience, or scientific investigation, has giien assurance that the criminal ten- 
dencies of an} class of habitual offenders arc universally or even generally 
inheritable *' 

These two passages make it extremely likely that the Chief Justice would 
scrutmire severely any finding bj physicians that any individual -would be 
likely to breed criminals merely because he had been thrice com icled him- 
Sec Gtitin: r* hnited States, 238 U S 347 (1915) , Lane v IVilson, 307 U S 268 

(1939) 

>5 316U S, at 538 
ip/rf at 544 
M Id at 545 
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self It would seem that at most he would be satisfied only by other findings 
of physical and mental degeneiacy comparable to those made in the case of 
Miss Buck 

Mr Justice Jackson in his special concurrence clearly intimates tliat he 
thinks a fundamental constitutional issue would remain even if the defects 
of discrimination and absence of hearing were cured He does not even go 
so far as to give clear approval to Buck v Bell when he merely recites the 
fact that “This Couit lias sustained”®^ the compulsion under the particular 
circumstances tliere existing This is quite different from the Chief Justice’s 
statement tliat “Undoubtedly a state may” compel what was sanctioned 
in Buck V Bell Quite frequently during the cunent judicial dispensation, 
nieie recitals of former rulings and of the grounds which predecessors ad- 
duced for them have been indications of a disposition to qualify or reject 
rather tlian to reaffirm While to Mr Justice Holmes his reference to three 
generations of imbeciles may have been merely a superfluous rhetorical rivet, 
Its repetition by Mr Justice Jackson may possibly be designed to turn it into 
a more or less essential condition Should zay such requirement be judi- 
aally imposed, tlie state would find it more practical to deal with habitual 
offenders by stone walls and iron bars rather than by the surgeon's knife 

So much for what Justices of the United States Supreme Comt have 
said and done The recital does not throw much light on what they or their 
successors would do with milder eugenic measures, except to make clear 
that they would be zealous m insisting upon strong scientific support for 
the necessity and the efficacy of prophylactic prescriptions and upon adequate 
procedural safeguards in picking the persons subjected to them A mate- 
rialist might find it somewhat sentimental to emphasize the sacredness of 
procreative powei when for habitual offenders tliere may be deprivation of 
In opportunity for its exercise There aie, however, other than mate- 
rialistic elements in the problem, ones that in certain tightly knit fellowships 
would obtain even if the state did no more than to proffer sterility as the 
once of release from long prospectn e incarceration From a practical stand- 
nomt such release uould mean the relinquishment of the most adequate 
safeguard against continued criminal enterprise by an already practiced and 

proficient offen^^ sadly lague and amoiphous to those who extract cer- 
tainties out of test tubes, it can only be answered that of such is the kingdom 
tamries o „ kmgdom of the healing art one docs not 

and 4.n.y One who hstena h, .l.c 
always nnu r „ocfTums on the radio must turn in increased confi- 

The 

^ 1 the IS not tliat It IS empincal and parliculanstic but llial so often 

VI r^ to denve fiom the nniversal and the absolute Tins is cspeeialK 
Sh X po«et oier legislature in „ie name o, on- 

21 Id at 546 
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enlightening constitutional cautions Happily the practice not only does not 
accord with the profession, but is far superior Strange as it may seem that 
we have a system of government under which five lawyers on a bench in 
Washington can say “No” when a state legislature and a state court have 
said “Yes” and base their negative on their views of social policy, it would 
be hard to maintain that there was not wisdom in making a distinction be- 
tween the case of Mr Skinner and that of Miss Buck 

There is nothing in the law books which would give a lawyer any special 
competence to pass judgment on what the Supreme Court would say about 
other eugenic measures less drastic than sterihzation and more far readiing 
and invasive than vaccination The immediacy of danger from contagious 
and infectious diseases, the substantial certainty of a fair degree of efficacy 
from recognized curative and preventive measures, the avoidance of 
finali ty m their application — ^these and other considerations should keep the 
decision m Skinner v Oklahoma from being a stumbling block in the way 
of any sane public health program however much it may intrude on privacy 
and preclude self-deteimination There are, of couise, sects which don’t 
believe in medicine at all and other sects which object to the intrusion of 
animal substances, but the time has not yet come when their tenets are likely 
to carry even subconscious weight with the Supreme Court as claimants for 
inclusion in the protection surrounding civil or religious liberty Wliether 
they may in some areas have weight with state legislatures and state courts 
IS somewhat less certain Voters may cairy weight by their numbers quite 
as much as by their reason 

One final point may deserve mention If the Supreme Court is satisfied 
that a measure belongs in the field of public health and is not patently or 
covertly punitive in design, the intervention of a jury is not necessary in the 
determination of the facts in the individual case This is established by 
Buck V Bell and by Minnesota ex rel Peaison v Pi abate Court, subject 
always to tlie qualification that precedents continue to be followed The 
Pearson case involved the commitment of a so-called “psychopathic person- 
ality” to an institution Except for the intervention of a jury, the proceed- 
ings before the Probate Court and on appeal were scrupulously protective 
against the danger of error As to the compulsory appointment of two 
physicians to assist in the examination, the Court said that “The argument 
that these doctois may not be sufficiaitlj expeit in this tjpe of cases merely 
invites conjcctiuc There is no reason to doubt that qualified medical men 
are usually available ” ■* Such faith should be -w elcome to the medical pro- 
fession. It would be an extreme legalist who could say as much for the 
general run of jurors Some, of course, may question the infallibility of 
judges, but under our sjstem thej ha\e the final say if duly invited to say it 

«309 U S 270 (IWO) 

2* Id at 276 
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During tlie peiiod of the fiist world wax, die maximum amount which 
was raised by taxes in any one year was $5,400,000,000 Our present tax 
laws are yielding more tlian five tunes that amount, and the President’s 
budget message for 1943 asks for additional taxes which will greatly in- 
crease the present total Tax rates have necessarily gone steadily liighei 
wlule exemptions liave gone lower, and there are verj' few in the community 
noAV who do not feel directly tlie burden of federal tax collection 

Tlie modem income tax dates from 1913, m which year the Sixteentli 
Amendment to the Constitution was adopted ^ Since that time Congress 
has adopted many revenue laws, and at the present time the income tax is a 
\ erv refoied and exceedingly complex mstniment We often hear pleas that 
the tax laws should be simple so that every citizen might easily know his 
duties and responsibilities But experience has shown tliat this cannot be 
A simple inco^ tax could be draum. but it would be full of harsh unfair- 
nesses on die one Iiand. and loopholes on the odier As tax rates p higher. 
It lias been necessar)' to mtroduce many new provisions into the law to 
burdem and prevent escape Fortunately howev», many of the 

complex sections have no appheatton to the or*Mry^yer 

m Wj of the tax law is contained m the Interral 
nnsTs a codification of the tax statutes which lira adopted hy ” 

I«V^n/references in this article to sections are to the sections of the Code, 
.^uC Se^S^ amendments which have been edited m past 
w ^ In addition to the statute, there is a great nras of <^er ma- 
four years i hearine on die solution of a tax problem Pursuant 

terials wluci y statute the Commissioner of Internal Reienue 

to audionty granted m These represent the official mter- 

issues a q situations have much the same force and 

pretation adopted them In addition, diere are many 

effect as if Congr ruUt^s by die Revenue authorities These are 

administrative opmi Revenue Bulletin, and twice a year are 

pubhshed ^^eekly in tli Cumulatne Bulletin Finally, there 

gadiered into a volum ^.^urts ^^hlcll haie interpreted and 

are many thousands of These start with die Tax 

applied the ^c^tes kno^vn until recently as the Board of Tax Ap- 

-er’s 

Pollock V Famet's Loon & i '^47 
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are also being constantly decided by die federal District Courts, the Cir- 
cuit Courts of Appeals, and by the Supreme Court These are the matenals 
which must be consulted on any difficult point m the tax law Theie is 
much that is very difficult, but there is also, fortunately, a large area in which 
the application of the tax is fairly certain 


The Income Subject to Tax 


The tax is imposed on net income^ which consists of gross income less 
certain deductions and credits (oi exemptions) Thus we must stait widi 
gross income, and we find tliat it is defined m very sweeping teims Section 
22 (a) of the Code provides that “ 'Gross income’ includes gams, profits, and 
income derived from salaries, wages, or compensation foi personal service 
of whatever kind and m whatever form paid, or from professions, 
vocations, trades and businesses, commerce, or sales, or dealings in property 
, also from interest, rent, dividends, securities, or the tiansaction of any 
business carried on for gam or profit, or gams and profits and income derived 
from any souice whatever ” 

Specifically, this means tliat the doctor must include m gioss income 
all of his fees, any salary he may have, either from a medical school oi clinic, 
or from any one else by whom he may be employed, and also any dividends, 
interest, rent or otlier income whicli he may have The Supreme Court has 
held that tins section "indicates the purpose of Congress to use the full 
measuie of its taxing power within those definable categories”® There 
are only a few items of receipts which are expressly exempted from the tax 
These include gifts and inheritances,® the proceeds of life msuiance payable 
by reason of the death of the insured,* and amounts received as compensa- 
tion for personal injuries or sickness ® But except for these specific items, 
the sweep of the definition of gross income is very great, and reaches to 
every item of receipts of every individual ° And the receipts need not be m 
cash The value of any property or benefit received is subject to the tax 


^Hclvcrinq v Clifford, 309 U S 331, 334 (1940) 

3 Section 22(b) (3) A receipt is not a gift unless it is purely gratuitous It does not 
ha\c to be paid pursuant to a strict contract or after sending a bill, to be uicomc. Thus, if a 
doctor renders professional services, and the patient thereafter sends in a check without any 
agreement or bill, the entire amount is income, c\cn though it is more than the bill which 
the doctor would have sent for the services 

'* Section 22(b) (1) The exemption applies even where the proceeds of the insurance 
are paj'able in installments, as in the form of an annuity pa} able to the decedent’s widow 
for her life In such a case a portion of each pa}mciit to the widow is (from the insurance 
compan}'s point of new) income on the monc} left w'lth the compan} But scseral cases 
base held that the entire amount of such pa}nicnts is exempt from income tax Commis- 
sioner v JFinslou', 113 r (2d) 418 (CCJ^ 1st, 1940) , Commissioner v Bartlett, 113 T (2d) 
766 (CCA 2d, 1940) , Albs v LaBudde, 128 F (2d) 838 (CCA 7th, 1942) , Kaufman v 
United States, 131 F (2d) 854 (CCA 4th, 1942) The Treasur}' has now accepted this 
Mcw, T D 5231, issued February 22, 1943 

^ Section 22(b) (5) ... 

® The proceeds from the sale of propertx arc not income to the extent tint the} repre- 
sent a return of capital or imcstmcnt Tlius if proiicrt} costing S800 is sold for SI .000^ 
*^1000 IS recent, but onl\ S200 is ineomc The .imount to be included in “gross income 
nn} be reduced b} the provisions of the statute dealing v ith capital gams Section 117 



THE doctor’s federal TAXES 


649 


Thus tlie value of board and loom is taxable, if it is received as compensation 
for services,^ and tlie same rule applies to an automobile or other thing of 
value whidi might be received from a grateful patient 

Accounting Methods Since the mcome tax is imposed on a penodic 
basis, it becomes necessary to determme in many cases die period for which 
an Item should be reported as gioss mcome Two principal methods of 
accounting are recognized for tax purposes, and either one may be adopted by 
an individual taxpayei The method most widely used by individ uals is the 
cash method Tlus means that income is reported for the period within 
whidi it \vas leceived, and deductions are taken for the penod when they 
were paid Tlus is tlie simple method, and is usually quite satisfactoiy for 
most persons whose income is diiefly from a salary or fees Some questions 
can arise For example, income is received when a check is received, at least 
if tlie check was thereafter paid in due course Thus a check mailed on De- 
cember 31 and received on January 2 is taxable as income for the later 
penod ® On the other hand, some items are taxable on the cash basis, even 
though they have not been received This is called constructive receipt, and 
applies to items which are unqualifiedly subject to the taxpayer’s demand 
Examples of sudi items are savings bank interest which is taxable tliough 
not withdra^vn, matured bond coupons, and a drawing account, where the 
taxpayer is taxable on the amount he can withdraw whether he does with- 


draw it or not 

The other method of accounting is tlie accnial basis Most business 
organizations make their returns on this basis, and an individual can do so 
if he chooses ® On tlus basis, an item is taxable as income for tlie period 
when It accrues, and an item may be deducted for the period witliin which it 
is mcuiied The time of receipt or payment is immaterial Tlus method 
more accurately reflects tlie economic return for tlie efforts of a given period, 
since the time of actual collection or payment may in many cases be largely 
fortuitous Under the accrual method a doctor would report liis fees as in- 
come for the period wthin which they were billed, and the time of actual 
collection would not affect the tax Of course some of tlie fees billed will not 
he collected and a deduction is allowed for bad debts at the time tliey become 
« or a resen-e may be set up for bad debts, and reasonable addi- 
to this reserve may be dedocled in eadi penod mere the ash 
IS used, uncollectible fees do not give nse to any dednetion for a bad 

thM 5Ser S'lili, Ku mnl-et '»!«« <* «>«« » Pa™*! » «« -noma 

to be included as income” g gjQ (1934) 

‘Avery v Commissioner a ^,0501, a ta^.pa^er who has adopted one method mi> 

0 Although other meWM my pcrmisMon of the Commissioner of Internal 

not change to the other unios i.„5to{ore used the cash metliod must continue on that 
Revenue Thus, required permission 

basis unless thor se* rad otoin Uie bad debt deduction was \co tahnical. 

10 Sec 23 (k) of the eg®. to be wortlilcss' and “chatged off” dunng 

and required that Ced bjX Rcicnuc Act of 1942 to allow the deduction 

ompTs’lr'D®^^ wSh become worthless within the ta^able jear 
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debt, since they have never been included in income They are simply in- 
come which the taxpayer hoped to get but never did, and are thus neither 
income nor a basis foi deduction 


Deductions 


After the gross income has been ascertained, tliere is naturally much in- 
terest in determining the deductions The statute allows tlie deduction of 
interest payments," taxes,“ business losses, and losses of properly arising 
from "fires, storms, shipwreck, or other casualty, or from theft,”" bad 
debts," and charitable contributions^' Probably tlie most important de- 
duction in many cases is that allowed for “All the ordinary and necessary 
expenses paid or incurred during the taxable year in cariymg on any trade or 
business ” " Under this provision, a doctor may deduct his office rent, fuel, 
water, light, telephone, and supplies for office use, and any professional ex- 
penses,^^ such as dues in medical soaeties, subscriptions to medical journals," 
and travelling and other expenses in attending medical conventions " In an 


«Sec 23(b) 

i^Sec 23(c) But federal income taxes are not deductible (state income taxes paid 
may be deducted m computing the federal tax) , nor may any deduction be taken for in- 
heritance estate or gift taxes Assessments made for special benefits, such as improving a 
street, are not deductible, they are treated as an addition to the cost of the property bene- 
fited Taxes may be deducted only by the person on whom they are imposed as taxes It 
IS not enough that the economic burden is borne by the person clauning the deduction Thus 
a tax imposed on a manufacturer cannot be deducted by the purchaser even though the 
amount of the tax is included m the purchase price For this reason, tlie federal tax on 
gasoline is not deductible by the consumer Nor may the federal taxes on liquor or tobacco 
or on retail sales (such as the tax on silver and jewelry) be deducted by the purcliaser 
bee 23(c)(3) was added to the Code by the 1942 Act to provide that state retail sales 
taxes may be deducted by the purchaser re^rdless of whether he actually pays it as tax or 
as an addition to the purchase price 

The taxes whicli may be deducted include those on admissions, club dues, safe deposit 
boxes, telephone bills and telegraph messages, state mcome taxes, state or local taxes on 
land and personal property (other than benefit assessments as indicated above), taxes on 
railroad tickets, poll tax, automobile taxes, stamp taxes on transfers of stocks, bonds and 
real estate, and any tax which a doctor may have to pay m order to dispense narcotics 

18 Sec 23(e). 

M Sec. 23(k) 

18 Sec 23 (o) The amount deductible for charitable gifts is limited to 15 per cent of 
the net income (computed without taking charitable contributions into account) 

18 Sec 23(a)(1)(A) 

I'Sec 19.^(a)-5 of Regulations 103 "Professional expenses — A professional man may 
claim as deductions the cost of supplies used b> hun in the practice of his profession, ex- 
penses paid in the operation and repair of an automobile used m making professional calls, 
dues to professional societies and subscriptions to professional journals, tlie rent paid for 
office rooms, the cost of the fuel, light, water, telephone, etc, used in such offices, and the 
hire of office assistants Amounts currentlj expended for books, furniture, and professional 
instruments and equipment, the useful life of whicli is short, may be deducted " 

18 it has been hdd in several cases tliat amounts expended bj a phjsician for railroad 
fare hotel accommodations and meals in connection with attending meetings and conventions 
of medical societies is deductible as an ordinary and ncrossaiy axpaise Cecil M Jake. 13 
BTA 726 (1928), / Bevlley Squicr, 13 BTA 1223 (IJw) , Roy 16 BT A 

950 (1929), Wert C Coffey, 21 BTA 1242 (1931), Wolfe v McCaughn, 17 AI'TR 
1007 (ED Pa 1933) The Bureau of Internal Revenue now follows this view IT 2002, 

^”^wOf cours<x^tlie^^«pimscs deductible arc those of the phjsician himself They do not 
include the c.\pcnsc 5 of his wife and family who may accompany him Xor do they indudc 
purely recreational expenses, such as the cost of a side trip made on the vay to or from 
tlie convention 
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earl)* ruling it was held tliat the expenses of doctors in taWing postgraduate 
courses in scliools were deemed to be personal expenses, and thus not deduc- 
tible ” It IS far from clear, tliough, that tins ruling would be followed now 

Another item of expenditure wludi is clearly deductible on the doctor’s 
income tax return is tlie amount of wages and salaries paid to any employees 
These may be salanes paid to office employees, suA as recqitionists or 
nurses, or to techniaans or to other doctors who may be in the taxpayer’s 
employ The only restriction that tlie statute puts on tlie deduction of such 
items IS that they be "a reasonable allowance for personal services 
actually rendered ” Thus a salary paid which under the arcumstances was 
so large as to amount to a gift would not be deductible beyond the amount of 
reasonable compensation Such a payment would be subject to particular 
scrutiny where the payee was the ta3q)a3'er’s wife or other relative A pay- 
ment by way of pension is deductible, however, where it is reasonably re- 
lated to past services rendered ” 

A new provision added to the Revenue Act of 1942 makes it possible 
now to deduct expenses mcurred in ccamection with the production of tax- 
able income, even though they are not connected witli the taxpayer’s trade, 
busmess or profession"® Under this clause, deductions may be had for 
costs mcurred in connection wth the management and protection of invest- 
ments, such as die cost of a safe deposit box '* or the esqienses of a custodian 
or advisor m supervising and handling the investments This section also 
malces it dear diat die expenses of investment in real estate, mcluding depre- 


ciation, may be deducted on the tax return 

Pctsoml Expenses The statute esipressly proMdes that “Personal, In- 
in*^, or family expenses,’’ may not be deducted ” This prevents die deduc- 
tion of the cost of the taxpajer’s home, his clodies, his food, die expenses 
of his diildren, induding die cost of their sdiools, camps, or other care 
Similarly, wages paid to household or domestic employees are not deductible 
The Treasury has recently ruled that examination fees and odier expenses 
Daid by pliysiaaiis for securing die right to practice their profession aic 
nersonal expenses and may not be deducted This applies also to die basic 
cost of obtaimng a medical education Similarly, the cost of insurance on 
thP taxoavei’s house oi personal automobile (not used for business) is a 
peLiJ ^-pense, and is not deductible For the same reason, life insurance 

20 OD 984, 5 Cam ^71 (1921) 

21 Sec. 23(a) ^ 38 BTA 236 (1938), where it was 

22 Compare roedianc in prcMOUs 3«rs but paid in the current jear bj a 

held tiiat expenses of prach^ w^ though he had retired from acn\e practice 

doctor on me cash oasis w« , 

before fte rode, ^ded bj ^ 121 of the Rc\cnue Act oi 1942 

2« Sec. 23 (a) (2) of me protection of income producing properh Thus no 


deduction 


fire insurant poucira^ ^ ^ pg Internal Rc%enue 

December 14. 1942, PP 39, 41-42 


TD 5196, Intcrnil Rc\cnuc Bulletin 
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premiums and premiums paid on heaWi and acadent insurance policies may 
not be deducted But the cost of a doctor’s insurance against liability for 
injuries to patients and claims for malpractice may be deducted, since that is 
an ordinary and necessary part of the expense of carrying on tlie profession 
In many cases the line between professional and personal esqienses is far 
from clear It has been particularly hard to draw this line in tlie case of 
uniforms worn by nurses, surgeons and otliers engaged m medical work 
These are tlie personal attire of the persons wearing tliem, yet it is equally 
obvious that they are worn for professional purposes, and represent to a con- 
siderable extent an extra professional expense There is an early ruling that 
these costs may not be deducted,” but there is leason to believe tliat tlie 
offiaal view on this may have dianged, at least where the article of clothing 
IS “unsuited to wear outside of working hours ” ” 

Anotlier instance of the line between personal and professional expenses 
IS m the deduction for rent If a doctor maintains an office separate fiom 
his home, tlie rent of the office is clearly deductible But the rent of his 
home IS not deductible, even though he receives occasional patients there 
If, however, he maintains a separate portion of his home as an office in 
which patients aie regularly received, then he may deduct tlie portion of his 
rent tliat is fairly attributable to tlie office ” The situation is similar as to 
the expenses of operating an automobile If the car is used paitly for per- 
sonal use, and pai tly for professional calls, then a proper proportion of die 
expenses of gasoline, oil, repairs, and other costs of operation may be de- 
ducted The cost of die car itself is not deductible for reasons wliicli are 
stated m the next paragraph, but a similar proportion of the depreciation 
sustained on the car may be deducted If the car is used entirely for pro- 
fessional purposes, then all the expenses of operation are deductible, in- 
cluding all of the allowance for depreciation 

Capital Expenditw es Anodier line has to be diawn in the mattci of de- 
ductions bctA\een what may be called curicnt expenses on the one hand, and 
capital expenditures on the other “Ordinary and necessary expenses” are 
deductible, but the cost of anydnng which amounts to a capital investment 
may not be deducted at the tune of acquisition The cost is instead recov- 
ered for tax purposes through a depreaation allowance spicad o^cr the life 
of the aiticlc It is not always easy to decide whether an item may be de- 
ducted or must be capitalized, but a rough and ready test may be found by 
s.'iying that if it will last more than about three years it must ordinarily be 


=tIT 1488, 1-2 Cum Bull 145 (1922) ^ ^ 

38 Sec GCM 19662, 193^1 Cum Bull 168, and GCM 19/90, 1938-1 Cum Bull 118, 
where It W“is held tliat the cost of unifonns worn b> jockejs and basc.b'ill placers can be de- 
ducted If doctors can bring themsches witliin this class thci would seem to !» entitled 
to tlie deduction, and there would seem to be no reason for a distinction— ns far as tins ques- 
tion IS concerned r t • . . 

“Sec. 1924-1 of Regulations 103 . In the cise of a professional man who rents -i 

propertj for residential purposes, but incidcntall} rcceiscs clients, patients, or callers there 
in TOnncction with liis professional work (his place of business being elsewhere), no part 
of the rent is deductible as a business expense If, howeser, he uses part of the house for 
his ofiicc, sucli portion of the rent as is properU attributable to such ofiicc is deductible 
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capitalized A familiar example is an automobile used for business or pro- 
fessional purposes The investment in an automobile is recoverable through 
depreciation allowances spread over the life of the car For an ordinary 
passenger automobile this period is usually taken as about five years, and 
tlius one-fifth of the cost is deductible in each of the first five years the car 
IS owned After tlie full cost has been made up by depreciation allowances, 
no further deduction can be had Similar questions may arise with respect 
to books, and i^rious items of professional equipment, ranging from type- 
uriteis to roentgen-ray machines and other items of a professional labora- 
tory Occasional books bought from time to time may ordinarily be de- 
ducted currently, but large sets or the cost of a professional library must 
ordinarily be lecovered through depreciation®® Similarly, depreciation is 
allowable on a buildmg OAvned by the tasqiayei and used as an office, or held 
for investment, or agamst the proper proportion of the cost of the taxpayer’s 
residence when he maintains an actual office in the building 

Wliere depreciation is taken agamst an item of property, tlie amount of 
depreciation allowed is deducted from the cost of tlie property to determine 
tlie taxpayer’s remaining capital investment m it, for the purpose of com- 
puting gam or loss on a subsequent sale Thus, if an automobile is pur- 
cliased for $1,000 and used solely for professional purposes for two years, 
during whidi depreaation was allowed at the rate of $200 a year, tlie tax- 
payer’s remaimng capital investment would be $600 If he then sold the 
cai for $700, he would have a taxable gam of $100, aWiough he sold tlie 
car for less than he paid for it On tlie other hand, if he traded the car m 
on a new car for professional use, he would have no gam or loss on tlie 
trade and the new car would take as its basis for depreciation the sum of 
tlie reaming basis on the old car plus the amount paid in cash to complete 
tlie trade The same is true with lespect to any other professional capital 
asset sudi as typewnters, desks and otlier office furniture, and scientific in- 
struments and equipment used for medical purposes 


Credits 

T« ndditioii to tlie deductions, the statute proiides for certain credits m 
the romoutation of net income which is subjected to the tax The chief of 
? orp the oersonal exemption and the credit for dependents In the 1942 
these are the ^oo for a named couple or foi Uie “head of 

^Wj^^d $500 £ot a angle person In addition to this a credit of $350 
for rach dependent child under the age of eighteen, or for am 
1 .-. nishlishcd a pamplilct known as Bulletin T (19-12 edition) whicli 

30 The Treasuo has pubw a a^^pa following appears it page 60 
deals w'lth depreciation allowa ^ ^^^^ Under tins heading will come Iibnncs ‘xnrl 
“Professional and acie nnn c ^ t usuallj applied to profession’ll libraries is 

equipment used in profcssioiwl^^^.^ equipment used bj dentists, doctors, etc, is usuilh 10 
30 jears while tlie me w* 

112(b)(1) 
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dependent person, regardless of age who is incapable of self support because 
of mental or physical defects 

Earned Income The other credit allowed to individuals is the eamec 
income credit®® This is available against the noimal tax only, and is ai 
credit of 10 per cent of the earned net income, and is deducted in the coirf 
putation of net income subject to that tax There are certain rather arbiL 
trary limitations on the computation The fiist $3,000 of net income it 
treated as earned income regardless of its actual source, and in no case h 
more than $14,000 allowed as earned net income With the normal tax tsM 
at the present 6 per cent, the effect of the earned income credit is to reduce tlf 
tax payable by 6 per cent of 10 per cent of the amount of the earned net ir 
come Thus the earned income credit never results in a saving of more thJ 
$84 at tlie present rates, because of the top limit of $14,000 The incoy 
received by a doctor from fees or salary is earned income even though a pJ i 
of the work is done by employees and assistants under his geneial diiectior 1 

Tax Reduction I 

With tax rates already at unprecedented heights, it is natural tliat the 
should be much inteiest in devices which will help in tax reduction Durii 
the past decade there has been a good deal of activity to this end, but mu 
of It has saved no taxes and caused much expense and giief in the proc/ 
Some tax reduction is fairly obvious Taxes can be saved by not goinA 
the movies, and slaying off trains, and not making long distance calls ^ 

IS also desirable for a taxpayer in these days to keep an adequate memoran 
dum book in whidi he may make proper record of all items of deductioi 
which he may claim on his return, such as all taxes paid, and items of busi 
ness and professional expense, such as postage used at tlie office for sendini 
out bills, and so on A substantial percentage of all of these items can bi 
saved when they are deducted from income at the present rates / 

Beyond this the quest for tax reduction leads into the realm of trustl 
and transfers of property, and this is a field into which no layman shouk 
\enturc without tlie ^cry best of experienced advice This is not a plug 
for tlie lawyers, but merely a statement that a doctor should not try to dca 
with such a question on casual suggestions from a friend or a “tax expert” 
with a service to sell, anj more than a lawyer should undertake self-medica- 

o-Scc 25(b) of the Code 
®sScc 25(a) of the Code 

’■‘See. 1925-2 of RcRuhtion'! 103 ‘The entire amount rcccntd as professional fLcs 
inaj be treated as tamed iiKonu. if the taxpayer is engaged in a prottssional occupation, sucl' 
as a doctor or a Ia\s}cr, e\cn though he employs assistants to perform part or all of the 
scrsiccs, presided the clients or patients arc those of the taxpaj'cr and look to the ta\pa>cr 
as the person responsible for the seiaices performed" 

The same rule applies to income rcccised through a professional partnership provided 
the patients 'are those of some active member of the partnership and look to him as respon- 
sible for the services performed. Mim 3iM2, IX-1 Cum Bull 121 (1930) Sec also GCM 
9716, X-2 Cum Bull 304 (1931) The income of a pli>sician from Ins praclite was held 
to he inco.ni irom a trade or busn.c-ss under the 1917 c'ce«s profits tax which w.is appli- 
cab’t to mdiv id'ials A R M 40, 2 Cum Bull 266 ( 1920) 
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tion if he IS confronted with a serious or complicated illness It is also a 
field m which highly tiained advice is eminently desirable Most doctors 
loubtless know members of their own profession to whose ministrations they 
.vould not w'ant to submit themselves, and lawyers cannot be regarded as 
tangible, either Finally, it may be fawly said that the field of trusts and 
jsxes IS full of uncertainties which only an expert can keep wnthin his grasp, 
jnd the best he can do often is to guess In about three-fourths of the 
ses, the best advice that can (and will) be given is, Don’t 
There is one thing that a married man can do if he lias full confidence m 
t,s wnfe, or is willing to take the chance that she may run off with money he 
(lay give her If tlie doctor has made some accumulation from his pro- 
Q,3Sion, and has invested this in securities, the income from the securities 
Q]included in his income and is in effect taxed in his highest bracket If his 
fQil income is above the bottom bracket of surtax, he may save income tax 
j-eader the law as it stands today) by transferring the secunties to his wife 
len the income from the secunties %vill be taxable to her and m the low'er 
(Jackets if she has no other income The gift will be subject to gift tax 
tliit exceeds tlie annual exemption of $3,000 a year, or tlie general exemption 
TO $30,000 And it must be clearly understood that an outright unqualified 
^^t to tlie wife IS required There must be no reservations or strings or 
(j(derstandings of any sort The transfer will also have the effect of takmg 
a^roperty out of the husband’s taxable estate at the time of Ins deatli (un- 
cp tiie gift IS found to ha^e been made in contemplation of death) But 
( 4 e property will be taxable in the wife’s estate on her deatli, and the husband 
aay liave to pay tax then to get his property back And of course, tlie in- 
I'come tax saving would be lost if the Treasury should be successful in its 
* tforts to have compulsory joint returns of tlie income of husband and wife, 
tit so far Congress has consistently rejected that attempt 


Specim. Problems 

There afe several special situations dealt w'lth in the law w'lucli seem 
worthy of mention, and wdiicli may occasionally arise m connection with a 
doctoi’s tax retimis The first two of these to be dealt with relate to tlie 
problem of allocating income to a proper penod for tlie purpose of com- 

Date of Death Wien a doctor m adiie pract.ro 
dies he will ordmanly haie a substantal amount of fees due to him for nork 
hehi done but for which he lias not received pajment dnimg his l.fetirai 

* in the cjcht communitj propertv states (Washington, 

ssSu* a j^zonT New Texas, and Louisiana, and optiomlh 

Idaho, (ilifomia Neva*, An ^ ^ doctor from his profession is conmunil} 

,n Oklahoma) In S hSf to his wife This results in a substanfil di*- 

properW, and is *®*®'*1® these states, which would not be tolcntcd bj the rcsi- 

bnminahon in favw aware of it But to dale detennned efforts to 

dents of other s'^te. if alwws Mien before the solid plnlanx of sixtcc.i 
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This is a situation whicli is not peculiar to doctOi4*^t applies also to lawyeis 
architects, insurance men, and many others Tlse items represent assets 
of the estate of tlie person who has performed the svices The question is 
then presented as to how they should be treated whethey are eventually col- 
lected by the executor after the decedent's death Iiome early cases it was 
held that the amounts collected by the executor uere t income to the estate 
since they were merely the collection of the estate’sssets, in tlie form of 
debts due to the estate This led the Treasury m 193*) secure the adootio 
of a clause in tlie statute whicli provided that all such ms earned but not 
collected at death should be included as income of thtxpayer for th 
period ending with his death In other words they were tio^j | ^ 

accrued at the date of death, and the taxpayer was put on 
with respect to tliese items In due course, this provision was t 
the Supreme Court, and it was held that the items which must be J 
included the fair value of all services performed whetlier they 
billed or not " With the rapid increase in tax rates in the followiii^ 
this provision became very unfair, for it resulted in throwing into the 
income of the final return items of income which might have beer^/ 
ovei a period of several years As the rales aie sharply graduate 
caused a much greater tax than would have been the case if the tax Im 
spread over a period of several years Tins tax would materially redul 
amount whicli a man in active professional practice could count on leavi 
his dependents, since the tax would be a heavy liability against his esta 
the time of his death 

Fortunately this difficulty was remedied by Congi ess in the Revenue^ 
of 1942 That statute adds a new section to tlie Code,®* which makes 
income taxable to tlie person who actually collects it after the decedc 
deatli, less an allowance for the estate tax wliidi may have been pau 
reason of the claim being included as an asset of the decedent’s estate at^ 
death This amendment was made retroactive, so that the pyramided 
may be eliminated in the case of any professional person who died before 
recent amendment was passed 

Income Emncd ovo a Penod of Moic than 36 Months Sometim^ 
work IS performed o\er a long period of time, and payment for the serv. 

IS not rccciied until at or after the close of the period Very likely u 
happens to lawyers and others more often than it does to doctors, but thci 
must be many cases in which doctors ha^c to w'ait more than three ycais m 
a fee while ])crforming services during the period If the fee, when rfl 
cci\cd, IS substantial, the lax may be very much greater if it is taxed in fu! 
in one period than would have been the case if the fee had been dnidcd U] 
and paid cquall} during each ^ear m the period, for the tax on a sum rcccivct 

"* ^cc •12(a^ of llic Rc\cnuc Act of 1934, continued into § 42fa) of tlic Internal Rc\cno 
Oslc. 

p ’ Eslah nfEhnot’* '12 U S 630 (1941) 

Sec. 120 The previous provision in § 42 (t) vas diininatcci 
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m eadi of three years is less than the tax on three times the sum received all 
in one year -nus is tht result of the sharply graduated rates of taxation 

^ alleviated to some extent by a provision included 

in Section 107 of the Code Under this section, where at least 80 per cent 
ot tlie total compensation for personal services covering a period of 36 
montiis or more is received in one taxable year, then the amount so re- 
I ceived may be treated for tax purposes as if it had been received ratably 
over the entire period In this way the amount received may be spread over 
the thiee or more j^ears involved and the total tax due with respect to it 
shall not exceed the aggregate of the taxes which would have been due i£ the 
proportionate amount of the total compensation had been included in each 
of the jears of the period This is a complicated provision, but it is a fair 
one Many of tlie complications in the tax laws result from efforts of Con- 
gress and the taxmg authorities to be fair And the use of this section ma\ 
save a substantial amount of tax in the occasional case where it is applicable 
Vicfoiy Tax The Revenue Act of 1942 includes a new tax known 
, as the Victory tax Uiis lias given rise to a good deal of confusion, diiefl} 
because of the provisions which it includes for collecting the tax at the source 
from wages and salaries Because the tax is withheld only from salary and 
wage income, the impression has sometimes arisen that only wages and 
salaries are subject to the tax Specifically, some doctors have thought 
that their fees were not subject to the Victory tax This impression is, how- 
ever quite unfounded The Victory tax is applicable to all taxable income 
recen ed ly any taxpayer, whether derived from salaries, wages, fees, com- 
missions, dividends, interest, rent, or any otlier source except capital gams 
The tax is collected in advance, it is true, only from salaries and wages 
But tins IS merely a collection device All taxpayers will make a report of 
-Yictory tax when they file tlieir returns on March 15, 1944 To the extent 
“^iiat the tax has been collected at the source from salaries and wages, the 
- mount so collected will be a credit against tlie Victory tax due But in the 
case of taxpaj’ers whose income has not been subjected to collection at the 
source, the entire amount of the Victory tax will be due at that time 

A portion of tlie Victory tax is in effect a compulsory loan to the Gov- 
ernment to be letumed after the close of the war In tlic case of single 
persons, this is 25 per cent of the tax, not to exceed $500 . and for married 
persons, it is 40 per cent of the tax, not to exceed 31,000 An additional 
credit of 2 per cent (limited to $100) is allowed for each dependent Thi«! 
post-war credit may in effect be taken in adi-ance, because amounts imcsled 
m war bonds, or used to pay off debts, or paid on life insurance premiums 
£ may be deducted from the tax at the time the return is filed up to the amount 
^ ■ the credit If this is done tlie credit is of course reduced bj the amount 

leducted , , 

' tlie doctor has emplojees of anj •sort, whethei office or professional 

.quired to act as a withholding agent and deduct the Victory tax from 
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the wages or other compensation which he pays (Withholding is not re- 
quired from the wages of domestic or agricultural employees ) The amount 
to be deducted is 5 per cent of all of tlie compensation in excess of $12 a 
week The employer is personally hable for the amount of the tax with- 
held from his employees, and must pay it witli a return on the proper form 
to his local Collector of Internal Revenue after the close of each quarter of 
the year The employer must also furnish to each employee after the close 
of each year (or after the termination of employment) a receipt for the 
tax withheld on a form prescribed by the Commissioner of Internal Revenue 
This IS the form which the employee then files with his tax return so that he 
may secure credit against the Victory tax for tlie amounts which the em- 
ployer has paid in advance on his behalf tlirough tlie withholding collections 

Men til the Anned Seimces The salaries of army officers are subject to 
tax just the same as other income, including the Victory tax (although 
there is no collection at tlie source of Victory tax from military and naval 
personnel on active duty) There has grown up a rule, however, under 
which the allowances of army and navy officers for quarters, as distinguished 
from their pay, are not subject to income tax This arises from the dif- 
ficulty of drawing a distinction between cases where quarteis are furnished 
primarily for the benefit of the Government and the much more frequent 
situation where an allowance is made in lieu of quarters It crept into the 
regulations when tax rates were low and it did not make very mudi dif- 
ference Under present conditions it results in a very considerable saving of 
tax, since taxpayers outside of the military foices have to pay full tax on that 
part of their incomes which tliey use to cover their rent, food and other living 
costs It IS thus an indirect increase in the compensation of army and navy 
officers, which may well be fully warranted, but would be better done 
directly 

Although an army or navj' officer remains fully liable for income tax and 
Victory tax, the law allows him to defer the payment of any tax falling due 
during his period of military service if his “ability to pay such tax is ma- 
terially impaired by reason of sudi service “ This deferment extends 
until SIX months after the termination of military service, and no interest 
IS due for the period of deferment, and no penalty may be collected for non- 
payment The statute of limitations is, however, kept open for the period 
of deferment and for nine montlis thereafter Deferment in such cases is 
not automatic, but may be had on application and a proper showing to the 
Collector of Internal Revenue A similar deferment is now given in effect 
to any person, whether in the armed forces or not, who for more than ninetj 
days “is continuously outside the Americas ” 

s^Scc 1922(a)-3 of R<«ulations 103 *• The ralue of quarters furnished to the 
cummissioncd oflicers. cincf warrant officers, warrant ofTiccrs, and enlisted jicrsoniicl of tnc 
\nm, Na\j, Coast Guard, Coast and Gcoilctic SursC}, and Public Hewth Strsict, or 
nntount<> reccised bs them as commutation of quarters, ire to be excluded irom 
income.” ^ ..nn 

*®Scc. 513 of the Soldiers' and Sailors' Cud Relief Act of IWO, 54 Slat 
Sec 3S04 of the Internal Resenue Code, added b> the Rcsenue Act of IvsZ 
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Questions Qjnnected with the Patient’s Taxes Which May Be of 

Interest to Doctors 

The doctor is, of course, primarily interested in his own taxes When 
tax rates were low and exemptions were high, tliere could be A^ery few 
situations wheie the patient’s tax bill could senously interfere with the 
patient’s obtaimng proper treatment or with tlie doctor’s being paid Where 
tax rates are higher, however, the taxpayer would in effect get a substantial 
rebate agamst his medical expenses if they could be deducted, and tins might 
liave some effect on die doctor’s collections But ividi one important ex- 
ception to be noted later, it is quite clear that medical costs are personal 
expenses and are not deductible in the ordinary case 

Where medical or related work has some connection with the taxpayer's 
trade or business, it has been occasionaUy argued that the cost could be 
deducted In one case, a deduction ivas allowed to an actor for the cost of 
dental work required to replace teeth knocked out in making a prize fight 
Dicture " But generally such deductions have been denied An early rul- 
ing refused to allow the deduction by a professional singer of amounts paid 
to^a throat speciahst for throat treatments " The Board of Tax Appeals 
refused to aUow a motion picture actress to deduct die cost of a tonsillertomy 
although she contended that it Avas necessary for the improvem^t of her 
voice « In another case an actor and radio performer ivas denied a deduc- 
tion of die sum of $3,500 paid for new artificial d^tures, although he 
claimed that die new teeth were necessary to eliminate a hiss and restore per- 
fit enunciation whicli was required in the conduct of his work A laAvyer 
sought to vary die claim by contending that die substantial expense of ^img 
fw his arttois was deductible as a “loss” or as a damage by casualty . but 

'r^J^n^^^mary medical bills would seem to be a clear case of “Per- 
^^^^’alSlmng Sienses,^^ But die doc 

fSihar Avith many cases Avhete there is a medical catastrophe, Avidi 

other costs aVcIi are overwhelming even to a family Avliich is 
hospital and odwr^sts wi ^ imagination to picture 

IS, say, $4,OOo\ yeah and an accident or 
a case ember of the family results in costs aggregating 

illness to a child $4,000 In sucli a case, it is rather harsh to 

the entire family m fi^d a Avay to pay his ordinary' Imng 

tell die bills but also a sizeable amount for income tax as 


44 
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Recognizing the reality of this situation, and its impact at the present high 
tax rates, Congress has undertaken to meet it by a new provision in the 
Revenue Act of 1942 This allows the deduction of what may be called 
extraordinary medical expenses Speafically, it is a deduction for that 
part of the expenses of medical care whidi exceeds 5 per cent of the tax- 
payer’s net income An 3 rthing less than 5 per cent is treated as an ordinary 
personal expense, but medical expenses larger tlian that aie deductible 
There is, however, a top limit on the amount which may be deducted of 
$2,500 for a married couple or the head of a family, and $1,250 for a single 
person “Medical care” is defined for tins purpose as including “amounts 
paid for the diagnosis, cure, mitigation, treatment, or prevention of disease, 
or for the purpose of affecting any structure or function of the body.” 

This deduction should be of real benefit to many persons who are con- 
fronted with heavy medical expenses There will doubtless be attempts to 
abuse it by persons who seek to deduct the costs of their annual vacations in 
Florida on the ground tliat their health requires it or that then doctor has 
ordered it But most of the claims will be legitimate, and the lelief af- 
forded v ill be a real contribution to the problem of the costs of medical care 

Procedure 

Income tax returns are due the fifteenth day of the third month aftei 
the close of the taxable year Most individuals make their returns on the 
basis of a calendar year, and their returns are thus due on March 15 But 
leturns can be made on the basis of a fiscal year ending on the last day of 
any month,^® and in some cases it is desirable to use a fiscal yeai The re- 
turn must be filed with the Collectoi of Internal Revenue foi the disti ict in 
^\hich the taxpayer lesides or has his principal place of business Formerly 
the return had to be made under oath, but this was changed by the Revenue 
Act of 1942, and they may now be filed with a simple signature under the 
statement printed on the return form that the signing is made under the 
penalties of pcrjuiy " The tax may be paid in full at the time the return is 
filed, or It may be paid in quarterly installments, the first paid witli the i e- 
liirn, and the rest afthice month intervals thereafter’® 

In addition to the return of taxable income, cadi person must file an in- 
formation return disclosing the amount and payee of all payments made in 
the amount of $500 or more in an> taxable year (In the case of p.'i}nicnl'; 

Sec. 23 i.n) of the Code added b> | 127(a) of the Rc\cnue Act of 1942 
Sec. 48 of the Code But the taxpaj cr cannot change from one accounting period 
to another without the appro\aI of the Commissioner of Internal Revenue Secs 46 and 47 
of the Code. 

■*'* Sec. Si of the Code 

discount for advance pivincnt maj m effect be obtained through the purclnsc of 
Irensurj Tax Savings Notes Tiicse maj be bought at anj time, b> reserving a portion of 
cur'tnl cinimps, for inNiince, and ma> then be uscil for the pi>mcnt of «uhscqucnt income 
n\ Ihcv return interest of 16 cents a month on each $100, or 192 per cent a jenr, Oii 
■I lo'mts up tfi $5,000 a jrtr Thej mav ly* purcln«cd direct from anj 1 cderal Reserve 
llarl or throigh the tispa.c-'s ovvm local Iwiik 
’ Sec 147 o» tlic Code 
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made to employees from which Victory tax has been withheld, the receipt 
furnished to the emplcyee takes the place of the information return ) In- 
formation returns must be filed with the Commissioner of Internal Re\enue 
m Washington, and are due by February 15 of each year Patients and 
others making payments to physiaans of amounts of $500 or more in any 
calendar year are likewise required to file information returns/® so that tlie 
Government has a record of any such items m a medical man’s income 
This may be some incentive against carelessness in making out a fax retuin 
Once tlie tax return lias been filed, it is checked and examined by the 
revenue auihonties In many cases it is accepted as correct and nothing 
more is heard of it by the taxpayer In other cases, howeier, there are two 
possibilities The taxpayer may haie paid too much, or the Government 
may flunk tliat he has paid too little If the taxpayer thinks that he has paid 
too much, either because lie has included something in income whicli was not 
prt^erly taxable as income, or because he has not taken a deduction to whidi 
he was entitled, he may file a Claim for Refund with his local Collector of 
Internal Revenue This Claim must be on a blank known as Form 843, 
obtainable from any Collector’s oflSce, and it must state the grounds on 
which tlie Claim is based The Qaim cannot be considered unless it is filed 
wthin three 3 'ears from the due date of the return (or witlim two years 
after tlie tax was paid, in case the payment ^vas delayed for some reason) “ 
After tlie Claim is Rkd, it nail be considered by the levenue authorities, and 


may be allowed If it is allowed, the overpayment of tax is refunded with 
interest at the rate of 6 per cent If it is denied, then die taxpayer’s only 
alternative (unless he can get a reconsideration of the claim, and that is un- 
likely) is to bnng suit in the appropiiate court The suit must be brought 
Avitlnn two years from tlie date of denial of the claim It may also be 
brought at any time more than six months after the time of filing the claim, 
even though the Commissioner has not acted on it 

Probably the more frequent event is that the revenue officers have some 
question about the return In that event, diey usually write to die tax- 
nayer and ask him to come in with such lecords as he may ha\e ’In many 
cases a simple intennew is all that is required There may be some am- 
bieuitv on the return winch is easily and satisfactorily explained, or the 
rewnue offider may be seeking substantiation of some item claimed as a 
deduction If the explanations are not satisfactorj to the revenue officer, 
however he writes another letter to the taxpajer m whidi he sajs that he 
proposes to find diat there is a deficiency in the tax paj-ment. and the tax- 
mver is given formal opportumt} to protest tins finding if he feels that he 
tes reason to do so, and so desires If the matter is not then satisfactonlj 


- o in lAf 1 of PiHnilations 103 " Fees for professional <cr\icc paid to attornoi! 
«-Scc. 19 147|4 of professions come within the mc.iiiing of Uie term ‘fi\c«l 

plpsicians, and m^^s w required to be reported in returns of 

or determinable income s ^ « „ 

information as required to this section 
MScc 322 of file Code 
M IS 3772(a) (2) of tlie Code 
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adjusted, the Commissioner’s staff sends tlie taxpayer a formal determination 
of a deficiency The taxpayer may then either pay the tax determined, oi 
widiin 90 days he may file a petition with the Tax Court of the United States 
seeking a redetermmation of tlie Commissionei ’s ruling From the de- 
cision of the Tax Court, either side may appeal to the higher Federal courts 
Whenever it is finally determined that the taxpayer owes an additional 
tax, the Collector’s lemedies for collection aie veiy poweiful and summary 
He does not need to obtain any piocess from a couit After giving 10 
days’ notice, he has authority to distrain (that is, to seize) any property of 
the taxpayer, including bank accounts and any othei assets, and with the 
most meager and antiquated exemptions It should also be pointed out that 
any deficiencies in tax must be paid with inteiest at the rate of 6 per cent 


Penalties 


Civil Penalties The lax laws work fairly smootlily when they aie fully 
and fairly complied with But they contain rather harsh provisions which 
come into operation when tliere is serious default in meeting the obligations 
of the statute The mildest of these take the form of civil penalties which 
can be asserted and collected in the regular proceeding for the collection of 
the tax The first of these is applicable to the failuie to file a return on time 
If the return is not filed when it is due, a penalty may be assessed of 5 per 
cent for eadi 30 days (or portion of 30 days) that the return is late, up to a 
maximum penalty of 25 per cent Even tliough a return is propeily filed, 
a penalty of 5 per cent may be collected where there is a deficiencj' in the tax 
shown due on the return, and any part of the deficiency “is due to negligence, 
or intentional disregard of rules and regulations but without intent to de- 
fraud ’’ The major penalty, however, is the 50 per cent fraud penally 
This is due “If any part of any deficiency is due to fraud with intent to 
evade tax ’’ With tax lates where tliey are now, tins penalty may impose 
a very severe burden In one leading case,“^ the Supreme Court sustained a 
fraud penalty in the amount of $364,354 92 determined against a laxpayci , 


“®In tlic ordinary case, this notice must be sent ^\lthln three scars from the due dale 
ot the return But if there is an omission of items amounting to 25 per cent of the gross 
income, then the notice mas be sent within fisc jears And if the return is false and 
fraudulent, there is no time limitation on tlic determination and collection of the ta'c aces 
275 and 276 of tlic Code 

'■1 Sec 3690 of the Code , 

■•The CNCmptions allowed by ? 3691(a) include arms for personal use, one cow, two 
hog«, fisc sheep and ssool thereof, household furniture to an amount of ^00, and tlie dooks, 
tools, or implements of a trade or profession, to an amount not greater than ?100 

'“See 291(a) of tlie Code The Commissioner has power to relics c against tins 
penalty where "it is shots n that such failure is due to reasonabte cause and is not due to 
villful neglect" This takes care of the situation sshcre the failure to file the return is 
due to the taxp*i>cr's illness or otlicr disabiht> The pcnalts is of course not due w'hcri 
the failure to file return is dunng a period of mihtao scrsicc or sshilc the ta*spa>cr i» 
"outs’de the Americas,” as indicated in note® 40 and 41 abosc 
®'*Scc 293(a) of tlie Code 
•''See 293(b) of the Code 
Hchenvn t \Utchen. 303 U S 391 (193S) 



THE doctor’s federal TAXES 


663 


altliough tlie taxpayer had previously been acquitted by a jury of the criminal 
charge of filing a false return 

Ciimtnal Pioseaitions In addition to the avil penalties, the Govern- 
ment may also proceed by way of cnminal prosecution Any peison who 
willfully fails to pay a tax, file a return, keep proper records, or supply in- 
formation may be found guilty of a nusdemeanor, and subjected to a fine 
up to $10,000 and impnsonment for not more than one year The p enal ty 
may be even more serious when a person "willfully attempts m any manner 
to evade or defeat any tax ” ®* That is a felony, and may be punished by a 
fine of $10,000 and imprisonment up to five years Similarly, any person 
“who willfully makes and subscribes a return whicli he does not believe to be 
true as to every material matter” is guilty of a felony and may be subjected 
to the penalties prescribed for tlie crime of perjury ®* 

These provisions have been the downfall of many characters of 
notoriety ®® They have also been apphed a good many times in the cases of 
less prominent personalities, enough times to show the wisdom of playing 
square with die tax collector, even if a man cannot say with Justice Holmes 
tliat he likes to pay taxes The Justice said that he liked to pay taxes, be- 
cause that was the way he bought civilization, and tliere has never been a 
time when that was more true than now The opinion has been held by 
some that tax evasion is not unknown in the medical profession, because it 
may be thought to be easier to get away with there tlian in some other fields 
of activity Doctors usually receive their fees from many persons in rela- 
tively small amounts, and if a doctor is not honest, he may tlimk diat he can 
keep two sets of books, and return only part of die diecks as income, or he 
may omit to return some or all of the cash fees diat he receives, figuring that 
diere will be no way to check up on diem 

Admittedly, such action can impose a difficult problem on the tax col- 
lecting officers However, it has been solved, more dian once, and an example 
may prove of interest In the case of Wiggins v United States , the de- 
fendant was a dental surgeon who had filed returns for two years showing 
income of $18,000 and $20,000, whai in fact his income was over $30,000 
for each year It appeared that die defendant had kept tw'o sets of books, 
one a secret “true book,” and anodicr “false book " Only a portion of the 
fees was included in the latter, and only this portion w'as icturiicd The 
Government learned about this through anonymous telephone calls w'hicli 
tuined out to come from the defendant's nurse and secretary w'ho had had 
cliarge of his office and books for several years The defendant put his 


o^Scc. 145(a) of the Code Sec Spies v UmUd States, decided b\ the Supreme Court 
on January 11, 1M3, where it was held tliat a willful fiilurc to file a return without more, 
must be prosecuted as a misdcmcmor under tins cl'iusc, and not as *i feloiii under § 145(b), 
referred to below 

03 Sec 145(b) of the Code 

•«Scc. 14S(c) of the Code . - 

O’Sec for example the case of Capone s Onitia States 51 F (Zd) 609 (CC \ #ili 
1931), ctrtioriri domed, 2S4 U S 669 (1931) . 

«'*64 F (2d) 950 (CCA 9th, 1933), certiorari denied, 290 U S 65/ (1913) 
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trust m her, and eventually she turned him m He received a substantial 
prison sentence 


Estate and Gift Taxes 

Brief mention may be made of tlie estate and gift tax provisions, for any 
doctor may at least hope to become subject to these taxes The federal 
estate tax now allows an exemption of $60,000, but all property m excess of 
this is subject to fairly high and rapidly graduated rates of tax The tax is 
imposed on the net estate, and as in the income tax, the net estate is detei- 
niined by defining a gross estate against whidi certain deductions are allowed 
The gross estate includes all the property which the decedent owis when he 
dies, including any dower or marital interest which his wife may lake in his 
property It also includes any property which he may have transferred din- 
ing his life time, either in contemplation of his death, oi where he has le- 
served a power or other interest in it The amount of life insurance payable 
by reason of death is included m full m the gross estate where the decedent 
either paid tlie premiums or retained incidents of ownership in the policy, 
such as the right to borrow, or take tlie sui render value, or cliange the bene- 
ficiary The entire value of property held jointly by tlie decedent and liis 
wife IS also included, if the property came originally from the decedent 
himself 

Against this property included in the gross estate, tliere is allowed the 
exemption of $60,000 and two pnncipal deductions All debts, including 
funeial and administration expenses, and the expenses of the last illness, 
may be deducted,®® and a full deduction is likewise allowed for all gifts and 
bequests to charity The only other deduction is of property which has 
previously been subj'ccted to the estate lax within five years The estate 
tax IS in effect a periodic property levy, and the Government says that it 
should not be imposed oftener than once in five years 

Parallel witli the estate tax is the gift tax This applies to all gifts made 
while the taxpayer is living There are two exemptions, one of $30,000, 
and the other which allows a gift of $3,000 each to be made to any pci sons 
c\crj jeai In this way, a taxpayer can o\er a period of time gne .iwaj a 

If ihc doctor's wife has independent means, estate tax may be saved under the law 
as It stands at present if she takes out the insurance on his life and pays ail the premiums 
Hid takes all the incidents of ownership in the policy with no rights given to him in anv 
event In such a case, the proceeds payable on his death will not be taxable in his estate, 
nor will thev be taxable as income to the wife. If the w'lfc should die first, however, the 
v*aluc of the polip} would be an asset of her estate and subject to t.i\ there if her estate 
exceeded the allowable exemptions and deductions The premium pa>mciits must f»c paid 
wholly from the wife's own separate propertj It will not do for the husband to give the 
wife the nionc> to paj the premiums, for then the\ would be paid "indircctlj" bj him 
It IS probabl> sufTicicnt, however, if the husband gives the wife propcrt> frecl> and with no 
••trings attadicd, and she then uses the income from the preipertv to pa} the insunncc 
P*xmium 5 Tins is most likely to be true when the gift to iht wiie is made vvlioll} indc- 
ttendentlv o. an} plan to use the income to pav insurance prtmiufiis . . , , 

*^'Tnis 11 , eludes the reasonable cliarges of a phvsieian vho ma} luvi attended the dc- 
fc’*ent The bill for such services is a "claim against the estate’ of the d' cedent and is 
thus deluctib’e. See Lticns Y Ltitauer, 25 BT \ 21, 28 fl931) 
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substantial amount of propeity without incurring the gift tax If his gifts 
exceed these exemptions, then the tax applies It is imposed at graduated 
rates on tlie taxable gifts made since the gift tax went into effect m 1932 
The rates are in geneial about three-fourths of tliose under the estate tax 
There is thus a substantial inducement to make gifts in tlie case of wealthy 
persons, and tins inducement has been rather freely accepted by many per- 
sons There are others, however, who do not have to concern themselves 
very greatly with the gift tax But tlie ^ft tax exemptions and the estate 
tax exemptions are steadily moving lower and lower, and these taxes may 
soon follow the income tax in being made applicable to a much larger group 
of taxpayers 
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Introduction 

In this section will be discussed only the forensic problems pertinent to 
the psychoses due to direct head injury In the official classification of the 
American Psychiatric Association these are known as (1) Traumatic de- 
lirium, (2) posttraumatic personality disorder (new diagnosis) or traumatic 
constitution (old diagnosis), and (3) posttraumatic mental deterioration 
(dementia) These designations do not describe sharply de- 

fined entities, but only variable symptom-complexes with overlapping bound- 
aries The numerous relationships of head injury to other psychoses ^ and 
neuroses ® will be presented in other sections of this book The senior author 

* Received for publication March S, 1943 

t Professor of Psychiatry, University of Qilorada, on lca\c, Neuropsychiatric Con- 
sultant, VIII Service Command, AUS, Dallas, Texas 

t Assistant Professor of Psychiatry, University of Chicago, Chief of NP Section, La 
Garde General Hospital, AUS New Orleans, Louisiana 

^Psyclioses are major personality disorganizations charactcnzed by poor contact witli 
or appreciation of reality, disturbed ethical and social relations, decreased ability m most 
cases to pursue a gainful occupation or mamtain stable relationships, which may or may not 
be accompanied by signs of organic bram disease, defects of the intellectual functions, emo- 
tional deterioration or accessory symptoms sucli as hallucinations or ddusions The concept 
of psjchosis is primarily of legal rather than of medical importance and usually carries with 
It both denotation and connotations of incompetence at law Examples arc schizophrenia, 
manic-depressive psycliosis, psychosis with brain tumor, psychosis with mental deficiency, 
psychosis with cerebral arteriosclerosis, psycliosis wiUi epileptic deterioration or epileptic 
clouded states, psychoses with psychopathic personality Many individuals with a mild 
grade of these disorders may escape adjudication if they do not attract legal or medical 
attention 

2 Neuroses arc "minor" personality maladaptations, which may be severe but do not 
disrupt the indnidual's relations with reality (temporal, sjiatial, social, economic, ctliical) 
suflicicntly to cause him to be adjudged insane at law The neuroses arc ty pcs of adaptation 
and defense against inner conflicts, often largely unconscious, whidi lia'vc their origins in 
childiiood, and arc modified by subsequent experiences so that their natural history is the 
unique and iiidnidual biography of the person afflicted They may be regarded ns energy 
systems operating analogously to tlic simpler systems in physics Here also arc found 
indestructibility of energy, action and reactions in cqui\a1cnt amounts, and the tendency of 
escry energy system to seek an equilibrium (Second Law of Thermodynamics) Instinctual 
forces repressed by social training cause internal stresses whicli express tlicmsches \a- 
riously somatically, psychologically, socially (A) Somafteally neuroses miy c.iiise such 
disorders of the gastrointestinal system as somiting, constipation, diarrhea and "colitis, 
bowel distress, belching, flatus, starvation (anorexia), o\cr-cating, peptic ulcer, disorders of 
the cardiovascular system such as palpitation, tachveardn (fast pulse rate), pain in the 
chest, high blood pressure, suffocation, choking or labored breathing with attacks of acute 
anxiety, paleness, fainting, perspiration; disorders of the respiratory system such as some 
types of bronchial a«thma, and diflicult and irregular respiration both as to rate and flepth. 
disorders of the skin with various types of wheals and eczemas Gross motor disturbances 
also occur as tremors, twitching (tics), paralysis of the hands, arms, legs, vocal cords, neck 
muscles, occupational cramps, lump in the throat (globus) Sensory disorders mav be partial 
or total anesthesias whicli fail to conform to anatomic patterns but do correspond to glove 
O'- stocking tv pc of distnirition The genito-unnary system may be affected bj tlie neurosis 
m SUCH a way rs to manifest backache, impotence or premature ejaculation, arntnoThca, 
dy smenorrhea, urinary frequenev or urgency, pain or discomfort in the pelvic rcgio*! 
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(Franklin G Ebaugh) has previously discussed them in another publica- 
tion “ (See Chart A) 

The growing interest in these psychoses is reflected in increased publica- 
tion because of increasing economic value, greater prevalence, and better 
diagnosis As an example of greater prevalence tlian is commonly known, 
we ate the fact that although less than 1 per cent of state hospital admissions 
are diagnosed as traumatic psychoses, yet Allen, Moore, and Daly * found 
the surprising number of 245 (7 9 per cent) cases of subdural hematoma ^ 
out of 3100 consecutive autopsies on psychotic patients 

Since more traumatic psychoses are bang detected, raevitably the legal 
burden assoaated with most of them is increased It is tlierefore worthwhile 
to present the better current psychological means of diagnosis, together with 
the possibilities for future improvement which will be of genuine aid to pa- 
tient, attorney and physiaan Until recently we were almost totally depend- 
ent upon physical means (^ull roentgenograms, encephalograms,^ ventric- 
ulograms,^ subdural pneumograms,^ electroencephalograms,^ spinal fluid 
studies,® and e^loratory surgery) “• to supplemait tlie clinical ex- 

Headadies of many types, dizzmess, nausea, blurrmg of vision, rmging of the ears, weakness, 
famting, lack of ability to tolerate heat, exposure, exercise or alcohol may all be caused 1^ 
neurosis, as these same symptoms are frequently found in traumatic psydioses the problem 
of difiFerentiation may be difficult unless physical findings, the life history, or special psy- 
chological tests aid materially m the diagnosis (B) Psychologically neuroses may manifest 
them^ves m a multiformity of anxieties, projections, fears (phobias), obsessions, tensions, 
preoccupations, unusual marked mterests, inhibitions of thinking, lapses of memory (C) 
Soaally neuroses manifest themselves in more or less frank patterns of sadomasochistic 
bdiavior, exhibitiomsm m more or less sublimated form, marked penury, aianaousness, 
meticulousness, irresponsibility, hostility, passivity, or pathological gencrosiU, Iitigiousncss, 
dependent?, aggressiveness Alcoholism, perversions, vagrancy, and other sunilar behavior 
patterns may be methods of defense agamst the anxiety caused by repressed conflicts 

^ A blooddot bcneafli tlie tough outer casing of the brain next to tlie skull 

4 A roentgenogram of the skull made after the mjection of air or gas into the spinal 
canal thus revealing some of the inner architecture of the bram Distortions and abnor- 
malities seen on fliese roentgenograms make possible better diagnoses of pathological 
conditions 

^A roentgenogram of the skull made after tlie injecbon of air or gas directly in the 
drainage system (ventridcs) of the mner bram through a small burr hole in the skull 

6 Injection of air under the dura (the tough outer casing of tlie brain) 

An dectroenceplialogram is a graphic record on a paper strip resembling stockbroker's 
ia pi» which recorik the "brain waves" from several areas of the skull No operation re- 
quired It mi? reveal the presence of a blooddot, tumor, or abscess in tlie bram It is also 
usdul for detection of convulsive states (epilepsy) 

8 Spinal fluid studies usually indudc investigation of the cell count, the presence of 
ginhwlm the to^ quantity of protein, the Wassermann or Kahn reaction for syphilis, and 
the Lange gold sol reaction for detection of ncuros^hilis or other diccasc of tlie 

bram '^ilc drawing the spmal fluid from a needle inserted into the spinal canal between 
the third and fourth lumbar vertebrae, the fluid pressure is carefully measured h> a water 
or mercury manometer Pressures above ISO mm of water (12 mm Hg), a cell count 
over 8-10, the presence of globulin, total protein values above 40 mg per lOO c& ire to be 
regarded as suspicious of an organic disease of the brain Standard laboratory texts diould be 
consulted for inteiiirctation of tliesc findings, for the normal range is often wide md mvrkcd 
increase must be noted before the findings can be used condusne evidence The 
presence of Wood in the spmal fluid after an injuo « presumptive evidence of injurv to the 
brain, in fact, more probable evidence than the visualization on a roentgenogram of a ••nail 
linear fracture, hence it is desirable that all patients have one soon after the injurv p-ovided 
there are no medical contramdications Positive spinal fluid findmgs si\ or more months 
after an injury’ are usually accepted as evidence of gross damage to the cortex whatever 
the cause may be 
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amiiiations, for the psychological tests of the mental status were not suffi- 
ciently developed to be generally useful in a court-ioom The test methods 
presented here are believed to be the best available for tlie psycliological study 
of the traumatic psychosis By their means organic “deterioration” or 
“incompetence^' can often be demonstiated when ordinary lay observation or 
physical means fail They meet the cliallenge that “the frontal lobes are 
silent” for they provide means to listen if one is willing to pay the price 
Jf specific tests designed for testing limited functions are utilised by ex- 
perts, damage can he demonstiated long after the clinical pictme is one of 
apparently good recovery “ We are on tlie tlireshold of new methods foi 
studying and appraising alleged “traumatic psychosis,” and it is one of the 
purposes of this paper to present the types of examinations which courts 
may well expect competent psychiatrists to make in this group of cases befoie 
bearing witness in court 


I Psychoses Due to Head Injury 
A Traumatic Delirium 


1. Symptomatology Traumatic delirium is usually cliaiaclerizcd by a 
disordered sensorium (defective attention and awareness, impaired reception 
and synthesis of sensory impressions, often giving rise to misinterpretations 
especially in the audiloiy and visual spheres) , a generalized haziness or con- 
fusion , motor restlessness,® perhaps with excitement and wandering, and lade 
of motor control , defective immediate and remote memory , the loss of social, 
temporal and spatial orientation, including a phasic periodic failure to recog- 
nize even common or familiar places and persons , a tendency to spontaneous 
verbal productions, often expressing imaginative figments, which may or may 
not be coherent Hallucinations, usually visual, are not un- 

common The pei^'ading affect is usually tinged with apprehensiveness or 
fear Among the character traits one or more of \\ Inch may appear pi oini- 
nently, are belligerence, aggressiveness, demandingness, depression, passivity, 


suspiciousness Irritability and uncooperativeness are quite common 

2 Prognosis and Legal Jm plications A delirium is to be regarded as 
of the same degree of seriousness as a pronounced skull fracture or a pro- 
longed coma,^® for the undeil} mg causes arc the same (concussion, 
contusion,^* laceration,^ hemorrhage and increased intracranial pressure) 
The tcirauial behavior disorder resulting from these lesions maj be more 


widespread than is usually accepted These 

licaling processes may be rclativcl}’ unattended bj pain, dizziness, unstcadi- 
ncs*!, sjneope or convulsions jet be sufficiently extensive to alter the ccrc- 


9Irrci?ul?r innvLtnint^. usuallv aimless of Ihc arms, Icps or botlj 
JO A coma is a state of profound inscnsibilit> 

\ CO mission is a state of imcon*ciou«o' -is caused b> mcciianical displac'’ni''nl of 
lirain tisMp usmllv assnciitcu with dinct local injun nod tears 

A contusion is a bitise or disorgm-rntion of tissue usttnlb accompanied b> bicrdiiig 
\ hren'i.j I IS n tinr or bTit in the contiPuitj of the tissue structure 
*^5>nc»pc. hin’ing 
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bral functions m the same manner as otlier lesions causing loss of cerebral 
tissue It IS possible that the phagocytic “ cells may attack “uninjured brain 
tissue” “ Of more than passing interest is the belief that the disturbed cir- 
culation and hence the nutrition and metabolism may be important factors in 
the recovery from head injury “ Powell cites evidence that poor 
nutrition, prolonged hypotension and prolonged increased intracranial pres- 
sure may be operative in many diseases 

(fl) Relation of duration to prognosis The prognostic signs may be of 
legal significance since they are quoted in older to establish the probable 
severity and outcome of a case The presence or absence of a fracture is of 
little prognostic or diagnostic aid if there is no depressed fracture causing 
direct medianical compression*® Seveie concussions without evidence of 
skull fracture cause deterioration as frequently as those with skull frac- 
ture Dehria of mild grade and under 24 hours’ duration are usually 
followed by fairly good recovery, but the rule is far from invariable Dehna 
of more than one week’s duration suggest more profound damage and final 
estimates of the residual symptoms and destruction should not be made for 
at least six montlis when the re-organization of tlie biain tissue is stabilized 
Delirium or unconsciousness of moie than one month’s duration almost cer- 
tainly represents seveie tissue destruction which requires a guarded prog- 
nosis Final estimates should await stabilization, which may not occur for 
SIX to eighteen months Some clinical judgment is necessary before per- 
mitting a patient to be examined psj'chologically for legal compensation pur- 
poses The greatest damage will be apparent during the early montlis of 
convalescence before the powerful compensatory trends aie fully established 
A standard practice will probably be established regarding tlie optimal time 
for psychological testing as these methods are utilized more generally 

In tlie young recuperation is better, for traumatic psychosis ill almost 
certainly not occur *®’ ** The presence of paranoid trends,^® persistence of 
symptoms for two years, or advanang j^e are prognostically unfavorable 
It should be remembered that the prognosis may well be dependent upon the 
tlierapy in some cases for tlie best phj^iologic and psydiiatric care may pre- 
vent many unfortunate sequelae 

The dmiral courses of dehna ^aIy iiidely, some of them persisting for 
several weeks The latter often resemble the i\ell knoiMi Korsakoff sjn- 

iSThe "white” or scaicnger cclk of the blood or special cells m the brain whicli arc 
mobiliTcd in Ae presence of injured tissue 

Low blood pressure. , . ,, ^ , 

3.7 A fracture is a dissolution of tlie continuitj of bone. WHien the bon> fragments press 
dirccth against tlie brain it is called a depressed fracture. 

38 Paranoid trends usual!} refer to ideas or delusions of persecution TIic\ nia> be cx- 
pansiic in dnracter and then tlie patient maj bclicic himself to possess unusual strcmrtli 
sntvtnl often magical abilities, or unusual powers (he becomes "an in\ enter, ’ "Christ, 
"Napoleon”) Egoccntnci^, suspiciousness, and the propcnsitj for placing blame on others 
tocri.th pr a\ith seeing spcaal "significance" or drawing inferences in otlicrwisc neutral cicnts 
distinguishes tlie paranoid diaractcr Intelligent paranoid characters arc notonouslj ex- 
cellent litigants, for their pcrsonalitj augments am natiic abilities in this dircctica 
Natural!}, wiUi deterioration and loss of ctliical considerations tliesc litigious trends incrc.asc 
and are difficult to separate from legitimate demands 
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drome (not to be confused with the “alcoholic” Korsakoff symptom-com- 
plex due to vitamin Bi (thiamine) deficienqr) Here are seen fabrications 
having more or less basis in fact, confabulations wheiein the patient fills 
in gaps in memory, especially on* direct questioning, with imaginary occur- 
rences, usually in a fairly coherent form and with the appearance of verisi- 
militude Unconscious trends may be apparent in these fictions which may 
be useful to the therapist in the convalescent period 

(b) Forensic implications of phasic deliria Occasionally the phasic 
character of a delirium becomes a major forensic problem, especially where 
disposition of property is concerned A will or money settlement made by 
a patient during a so-called “lucid interval” may seem to many to be an ac- 
curate expression of the patient’s desires, but from what has been said about 
the basic pathology it is apparent that the fluctuation between “clearness” and 
“confusion” of the sensorium causes these terms to be only relative It 
seems ceitain that the tissue functions are severely disturbed if there arc 
detectable signs of either neurological oi psychological dysfunction Al- 
though the effects of the injury may be reversible with lest and healing, the 
physiological homeostasis®® during the delirium is unsettled, and until a 
healtliy balance is reestablished many psychological functions are impaired 
or entirely unavailable The patient cannot be said to be of “sound mind 
and sound body” wdien the integrity of the central nervous system is physio- 
logically disrupted in a demonstrable manner, nor can it be said that the in- 
jured patient is at such time able to give due w'cight and consideration to all 
factors after mature reflection 

This principle that the constancy of underlying etiology shall determine 
the fact of competence was apparently recognized by the United States Su- 
preme Court w'hen it decided that the jury should consider evidence that 
the defendant was intoxicated at the time of the crime in the case of Hopt vs 
People (104 U S 631) The incapacities caused by the toxic effects of 
alcoliol arc analogous to those caused by a head injury 

To lay ob«;er\'crs it is a shock to sec demonstrated the many defects of 
the sensorium of a patient that had seemed to them to be lucid The per- 
sistent continuity of the underl>iiig physiological disturbance must be undcr- 
•stood in order to avoid the error of assuming a patient’s competence upon 
superficial examination Halstead cites the instance where intelligent 
business men, misled by an occasional tlircad of lucidity, repeatedly consulitd 
a patient in a po<il-opcralivc toxic delirium following rcnio\al of .i left pre- 
frontal lobe tumor, on matters imohing many Ihoiisands of dollars, w'licn 
'^dic patient was really confused, hicoiitinent and seriously disoricnled for 
t^e, place and person Only careful psyxluilogical tvannnalion can deter- 
mine tin. rclatnc integrity of tin. cerebral organization under tlitst 
t ir^^imstanccs 


a pro.iji of •Mrploni^ occurrjtit; 
£0 « a ^tatc of opt'*inl equilibr um 
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Example of dehnum with gradual tecovety The patient is a 28->ear-old single 
white male pharmacist On November 28, 1942 the patient was thrown from his car 
as it failed to take a turn He struck the pavement on the right side of his bod}, 
sustaining a fractured scapula, fractured ribs, and mild lacerations of the right 
frontal r^on of the skull The patient was hospitalized in a short time, went into 
mild shod:, but responded in several hours to the usual treatment He remained un- 
conscious for seven days He was incontinent, restless, and from the first it was 
apparent that he moved the left arm and leg more than the right He became aware 
of his surroundmgs vety slowly On making purposeful movements, it was evident 
that he had a right-sided hemipaiesis with involvement of the third and seventli 
cranial nerves on the right The spinal fluid was grossly bloody The temperature 
rose to 102°, and after two wedcs returned to normal, under management with 
codeine, paraldehyde, fluids and magnesium sulphate by nasal tube Che}'ne-Stokes 
respiration was present from the third to the fifth day following the injury From 
flie seventh to ^e twenty-eighfli day following injury tlie patient’s confusion and 
disorientation gradually dear^ He became more cognizant of his surroundings, his 
movements became better integrated, memory for events preceding the accident 
improved, but he was amnesic for a period of at least a montli following the accident 
Six weeks after the injury the patient’s soisonum was clear except for occasional 
evidences of mild confusion Recoveiy now uneventful with no residual sjmptoms 
Impression Cerebral contusion, subarachnoid hemorrhage, traumatic delirium, hemi- 
paresis, right 

3 Differential Diagnosis A diagnostic problem of major legal im- 
portance IS the differentiation between an organic delirium, hysterical symp- 
toms in a “panic state,” “hysterical dehnum,” ^ and frank malingering for 
compensation The events leading up to an accident may be so frightening 
that tlie patient, altliough suffering little or no head injury, may be over- 
come by a “panic state,” i e confusion due to extreme fear (see “traumatic 
neurosis”), which superficially resembles a delirium but is usually identi- 
fiable after close observation and response to therapy by an impartial spe- 
cialist More difficult is the recognition of a thorough-going “hjsterical 
delirium” sometimes closely resembling one of toxic-orgamc origin, but 
differing from it in its susceptibility to resolution by sudi methods as reas- 
surance with or without sedation, hypnosis, sodium amytal, interviews or 
physical shock Outright malingering without a hysterical component is 
probably uncommon, and can be detected by a specialist in the course of a 
loutine examination of the sensorium because the behaMor is not appropriate 
to the situation In one way or another the malingerer will o\erpla\ or 
underplay his act if the physician can take the time to gi\c him an adequate 
stage on which to reveal himself 

Uremia as a complication of head injuries w ithout damage to any other 
part of the body has not been generally recognized, but Cumings of Lon- 
don in an investigation (1940-42) upon air raid casualties found chemical 
blood studies and autopsy proof that renal damage existed in some ca«:cs of 
head injuiv The mechanism cainsing uremia following head injury or the 

21 An lijstcncal delirium is a delirium (see definition under "TraiimiUc Dehnum ) 
due to Iq stern 
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renal lesions following traumatic anuria is unknown Since uremia is often 
attended by confusion, disorientation or other signs of psychiatric nature 
it IS important that this condition be looked for in order to institute proper 
treatment 

Another unusual condition which should be ruled out is acute pulmonary 
edema which may occur following injury and be accompanied by psy- 
chiatric symptoms Weber and Blum’® describe a man of 40 with a 
“screaming coma” who developed an acute pulmonary edema 

A standard but difficult problem in diagnosis is the evaluation of the 
alleged damage caused by a head injury in a patient who can be shown to 
have been suffering from hypomania before his accident, and who claims 
that his posttraumatic state is due solely to the accident The standard 
articles by Ebaugh and Benjamin,’® Strauss and Savitsky,®® Bowman and 
Blau ® and I S Wechsler are valuable references on this subject as well 
as on the question of traumatic piecipitation of psychosis 

Example of Ma Fo The patient is a 56-> ear-old piofessionat man who acquired 
an enviable prominence in his communit\ b> his energy and ability He was rest- 
less, driving, "temperamental," with rapidly fluctuating moods throughout his life 
including several periods of depression He suffered a head injuiy m 1938 from a 
diving accident wiUiout apparent sequelae In February, 1942 he was forced to under- 
take new duties which made him obviously irritable, tense, distractiblc and unco- 
operative Hjpomania of mild degree was diagnosed in August, 1942 b> a physician 
but the patient went on working In November, 1942 he drove off the load m oidei 
to avoid a collision and was onl>, apparently, momentarily stunned He claimed at 
first to be phjsically unhurt and there w'as no phjsical evidence of injury, but he did 
feel "shodsed” and later ascribed his increased hypeiactiMty, increased piessure of 
speech, confusion and partial disorientation to the effects of the accident He entered 
the hospital m a restless, disheveled state uith circumstantial speech, flight of ideas, 
distractibilitj , preoccupation and short pciiods of confusion Recovery occurred 
giadualU sMth no evidence on various tests of anj genuine cortical damage It was 
held that he had no basis for a claim because of the prcMous pcrson.ilit\ histoiy and 
absence of data to pro\c that a head injurj had been sustained 

A complete amnesia “ foi events following a head injuiy (anterograde 
tjpe) IS uncommon after the period of coma, stupor or delirium Retro- 
grade amnesia, i e that one screening the period before the accident, i*! more 
common than the anterograde, usuall} obscures only a short period before the 
accident, and is more diffuse and less complete than an hjsterical amnesia 
The latter ma\ be so complete that the identity of the person is lost Fiction 
writers ha^e exploited this device so much that many pcr«*ons assume that 
such loss of personal identity after head iiijurj is common, whereas cliniially 
complete amnesia, i c loss of inemorj* for mo"!! of the facts of the patient's 
past life without aphasia.®^ actually occurs more characteristically m hysterical 
indiMduals vho want to escape an undc-irable life situation Likewise, 
complete failure to recall the esents before an accident occurs more fre- 
*2Am.ic-<n m"^oo l<w« 

2^ ** Ap^ i« tht tf>eil or pirinl lo-< o' the me <»- iimkrftan'hnp of linpinpe, ilit > ocat 
rr*»-aint'’p fMe^rnm Uthrter, 1933) 



TRAUMATIC PSYCHOSES 


673 


quently in persons witli an hysterical personality who gam something by the 
amnesia One example is that of a umversity student who became com- 
pletely amnesic after an accident m which his fiancee was killed but whose 
memory was restored by hypnosis It seems tliat he was ashamed to ad- 
mit that they were parked on a railroad track and the consequent shock and 
guilt motivated an obliteration of the painful event 

4 Facto} s Influencing Recovery Although a prolonged delirium of 
many weeks’ duration augurs poorly for restitution without damage, some 
patients make a splendid recovery because of their previously excellent char- 
acter organization In general, tlie form and content of the psychosis de- 
pends upon tlie personality of the individual patient Recovery certainly 
depends as mudi or more upon the strengdi and assets of the character than 
upon the relative severity of the injury “• ” Of two men, each having 

approximately the same order of head injury, the one with the better integra- 
tion will make much the better recovery The fact that patients with ap- 
parently only a mild intellectual deterioration really have extensive cerebral 
damage suggests powerful psychological compensatory capacities These 
capacities for regaining apparent normality furnish the basis for therapeutic 
optimism and the rationale for research methods to improve our knowledge 
of treatmg them The prognosis then depends upon three factors (1) tlie 
severity of tlie injury, including the site of injury and the amount of tissue 
damaged togetlier witli secondary physiological clianges (shock, pressure, 
hemorrhage, nutrition) , (2) tlie relative strength and viability “ of the 
character organization, (3) the treatment regime which utilizes to the full 
tlie capacities which remain functional, mcreasing the field for tlie com- 
pensatory processes to act, teadiing technics to improve common integra- 
tions, encouraging sudi latent creativities as may be substituted for the 
losses 


Summary, Section I 


A traumatic delirium is caused by tissue displacement or injury and 
characterized by many disturbances of the sensorium These are best de- 
tected by psychological methods, -when physical signs are absent Although 
the delirium may appear to alternate witli "lucid” states, it is often possible 
to show that important basic psychological functions remain impaired, so 
that It IS important that no legal commitments be made until phj siological 
stability IS assured The prognosis for ultimate rcco\eiy vanes with the 
duration of this delirium, if all other factors are equal Deliria of more than 
one month’s duration seldom recover without patent residual damage An 
outstanding factor for estimating potentialitj for recover) is st.*ibiht) of the 
pre-traumatic character organization 


IS 


24H}'pnosis IS tlic induction of a stttc of narrowed consciousness, in winch the subject 
hypcrsugccsbblc to the lijTinotist 

wViabilitj IS the cainatj to maintain intcgnb md rc*-ist dissolution 
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B Traumatic Constitution or Posttraumatic Personality Dis- 
order 

1 Symptomatology The name “traumatic constitutiUo” or posttraumatic 
personality disorder is given to a variable symptom-compW to describe the 
poorly demarcated intermediate zone between head injunesVfecovering with- 
out apparent disability and the “posttraumatic mental deterioration ” 

46, 68, 00 , OT, 72, 77 constitutiOH hci^r.efers to the psychological struc- 

ture and not to the genetically determined physical structure ofX^he patient 
Usually this diagnosis is applied to fairly obviousschanges in personality or 
character, some of which are accepted as being “caused” by head injmry, to- 
gether with newly acquired subjective sjrmptoms, which may oi may\. not be 
related to the head injury Some months after an accident, perhaps \on re- 
turning to the ordinary exertion of work, the patient and his associates ixiotice 
that his energy level and work output are markedly lower, with serious dec-hne 
of his attention, memory, and ability to sustain concentration on piojc.cls 
These intellectual disorders and the important mood distui bailees, to be de- 
scribed later, are often complicated by more or less severe headaches, usuaWy 
unlocahzed, or a sense of pressure m the head Severe headaches are c:a- 
tremely painful and often of long duration They are accentuated in dcgreA 
and prolonged in duration by any exertion, excitement, or sensory stimula- 
tion, especially loud noises, biight lights, oi heat These patients arc less 
tolerant of alcohol, heat, excition, sunlight, some few drink to escape their 
pain Dizziness, usually aggravated by sudden change of position, is another 
common symptom Convulsions occur if the motor cortex is involved by 
scar formation, hemorrhage or pressure Many types of character disorder 
are revealed, probably in susceptible individual , of these, panic and rage and 
various hysterical states arc tlic most common These complaints have no 
apparent relation to the presence or absence of skull fracture or dehritiin 
The sooner they occur after the accident the more probable is an etiological 
relationship; little credence is earned if they occur more than two jears after 
the injurj* 

As the condition grows there becomes apparent gross retardation and 
impo\ erishment of thinking and speaking Ideas, cspeciaii} of the more 
abstract \ariet\. are handled with less dcxtcritj, fullness and speed, if handled 
at all There is constriction of the psychological fields of interest, both im- 
mediate and remote, \\ith little or no spontaneity, gayety, originality or 
in\cnt!on Clinging to the comparatne sccuritv of the concrete facts of 
c\eryda\ liMng, avoiding the unknown or changing conditions, adhering to 
the familiar and cafe, there is made, apparently, a consistent effort to reach 
a safe, though dull, equilibrium When this monotonous security is hroHii. 
the response may take the forms of restless anxiety, irritability, nagging. 

2*1 tie moto- conex « ti.c tl’ird frontnl couolutim ef the brain ju«it n fro*it of thr 
cen'ra! \ll \oJtnnu tr’.scuhr actwitv iron it««flwpi.r trrrn tin* 

area 
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fault-finding, all in an effort to reestablish the cherished state of freedom from 
painful stimulation If the stimulus is too painful or threatening to be con- 
trolled the result is the u ell-known fit of temper, a violent outburst combining 
rage, aggression and motor excitement These "catastrophic reactions”®'” 
usually subside fairly qmddy if the patient is permitted to sink back into his 
haven of seeming vacuity Many patients avoid the anxiety of anticipation 
of the unexpected by keeping busy at many httle familiar tasks Naturally 
such a patient will seem egotistical, self-centered, willful and selfish Be- 
cause so much of his energy must be diverted to avoid anxiety and pain, he 
has little eneigy left for free play of interest m, or love for his family, 
friends, business, hobbies This fight against bemg hurt may u ell accentuate 
any tendencies to depression he may have, showing themselves m morose 
weeping, brooding self-pity, acrimonious guilt and recrimination More and 
more he will learn to avoid exposure to unthinking persons who inadvertently 
strain his tolerance, or unwittingly force him to make gigantic efforts to 
retain his composure, that fine balance of emotional-intellectual forces which 
enables him to deal effectively wuth reality If his social isolation becomes 
uncomfortable he may develop paranoid beliefs about those around him, as 
absolute strangers m a foreign land or partially deaf people are known to do 
Others overcompensate for their inner w^kness and msecuritj by developing 
obnoxious aggressiveness, whereas the immature may regress quickly to in- 
fantile dependency, cleverly adapting technics to gain attention and affec- 
tionate care Since this latter maneuvering is common to many invalids it 
may have a "non-specific” quality, i e , almost anyone w^ho is genuinel} sick 
and dependent will show some tendenc}* to regression along the road bj which 
our character is built up Similar processes are constantly at work m the 
neuroses, for the people so labelled are only those W'ho have not attained a 
stable maturity out of the earlier developmental states because of their inner, 
often unrealized conflicts 

Case of Jc Po The patient is an 18-yeir-old farmer who sustained a se\eic hc.id 
miury witli unconsciousness of 5 hours’ duration when hit by a passing automobile 
when he was eight jears old Family histoi> is negative for epileps> He had been 
normal in behavioi and school performance up to this time, but found school work in- 
cieasmgly difficult, so he quit at tlie age of twehe His cnergj output, social ami 
work interests decreased as he grew older He had periodic headaches of foui tu 
eight hours’ duration, apparentlj precipitated b> exertion or heat Poor tolerance ot 
alcohol was present During his fifteenth ^car he had a frank comulsion with tonic 
cind clonic convulsions, incontinence, unconsciousness and a period of disorientation 
No aura was reported Tliese comulsions recurred irregularlj during the next two 
lears, but he learned to aioid any situation which might precipitate them and did not 
Ime any for more than one 3 car No medical treatment was rccencd during this 
time A diange of occupation requiring exertion and routine exposure to heat m his 
eighteenth 3 ear apparently caused recurrence of convulsions Tlie neurological and 
laboralor 3 examinations, including roentgenograms of tlie head were consistent^ 
iiegatue Tins is illustratne of numerous others in wliicli hcidadies appc.-*r 
earlier and ocair with greater frequency than convulsion^ He also dcnionsiratcd 
on the ward and in special tests the types of dcfcnsii cnese iicain<!t noxious Mimult 
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described above Aldiough ordinarily pleasant and cooperative \\hen a request was 
made of him, he became tense and irritable if repeated demands were made of him, 
especially if the ward was noisy, and the directions given in a peremptory manner 
He invented a routine for himself, took solitary walks, avoided activity in social 
groups, aldiough he did like to talk to a few people He wanted to do things but felt 
inadequate and, if pushed, became petulant and resentful He was quickly dowmcast 
if refused minor requests There w'as a pen'ading air of tension about him when he 
was active, whidi was relieved when he w'as able to sit alone After one year’s 
observation it is obvious that the prognosis is pooi 

Case of J P Tlie patient is a 23-year-old unmarried white male salesman who 
was kicked in the frontal region of the head b\ a horse on March 23, 1941 He was 
taken to a hospital immediately where he remained unconscious for about 36 hours, 
although he did arouse enough several times to talk to the nurses, but could not re- 
member what was said He w'as kept on bed rest for three weeks, but the Hrst time 
he was allowed up he experienced a severe headache, and blurred vision, w'lth recur- 
rence whenever he exerted himself, although he was free from symptoms for in- 
cieasingly prolonged periods of time On May 19, 1941, having been on a mild 
convalescent regime in the meantime, he arose from an afternoon rest period and fell 
unconscious after taking a few steps Tliere were no convulsions, and he icgained 
consciousness after several minutes At no time did repeated ncurologicil oi labora- 
tory studies, including roentgenograms, or spinal fluid examination reveal organic 
disorder On entrance into the hospital there was apparent slight bilatei.il edcm.i of 
the optic ncr\e head and slight constiiction of the left visual flcld w'hich cleared up m 
tw'o weeks The headaches persisted duiing 341 d.’i}S hospitalization occuiring at 
variable intervals of 3 to 20 da 3 's w'lth sariable seieritj There was a slow tendenty 
to improvement, but exertion beyond his expanding tolerance w'as certain to piccipitatL 
an att.’ick Careful rcsicw of his past life history' as obtained from his parents and 
friends revealed no definite evidence of overt neurosis His w'ork record h.id been 
good, and tliat in a field where alertness, energy, sociability w'as required In the 
hospital he w'as apathetic or tense at inters als became quick to take ofifense and de- 
veloped a temperamental scnsitnity which was foicign to his previous charactci lie 
himself deplored his seeming preference for the empty actisity of a hospital p.iticnt 
yet felt afraid to risk much acti\ity because of the swift penalty of a head.’ichc His 
former ambitions and pursuits were abandoned in order to spare himself pain Ills 
mood Wtis generally lowered with only occasional periods of cheerfulness It w.is held 
that his present status was due to the injury* and that he was eligible for compensation 
Follow-up studies SIX and twehe months later revealed only mild improvement Tests 
for abstrict thinking «!e\cn and nine months after the onset revealed mild impairment 

2 Conditions to he diffaaitiatcd from positiaumatic personality di^- 
ordci Those unfortunate individuals whose post-accident personality is 
altered principally or totally by the emotional components arc iisitally said to 
hav e “posttraiiniatic hy stcria ” Since this subject is featured tn another 
article in this symposium, only* a few conimtnts will be made for the sake of 
completeness The following' diagnostic classification taken from Khatigh 
and Benjamin will illustrate the principal clinical suhdiv isions 

I'raumatic pcrson.ihty disorder (traumatic con‘:titution) 

Simple tyi)C with subjcctne complaint- of hcnd.-irlu-, vertigo, irri- 
tability', fatigue. imp.iirnuni of immorv, etc 

With -icondat V p-ychogcnii symptom- 

With iinlingLring 
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Fosttraumatic functional disorders 

Posttraumatic hysteria a true hysteria preapitated by trauma in an 
individual with an underlying neurotic personahty May be ac- 
compamed by tnahngering 

Compensation neurosis an hysteiia in which the wish for compensa- 
tion plays a leading role m tlie (unconsaous) production of symp- 
toms May be accompanied by malingering 

Traumatic neurosis a neurosis usually hystenform with pronounced 
anxiety features ("terroi neurosis”), in which the psydiogenic 
mechanisms differ from those in ordinary hysteria, and m which 
trauma may be considered as one of a series of true causative 
factors 

Malingering 

m 

The posttraumatic hysteiias and compensation neuroses are generally 
believed to be forms of hysteria,^®’ although some authors 
are of the opinion tliat tliey are more akin to psychoses If thej are 
genuine hysterical patterns, manifesting themselves in the special setting 
following an accident, it may be assumed that th^ are purposeful Usuall} 
this purpose is some type of gam mon^, “invalidism,” escape from un- 
desirable responsibility, domestic difficulties or a disliked job The im- 
portant fact to remember, how'e^er, is tliat the patient witli hysteria is un- 
conscious of his true motives and insists quite honestly that he is suf- 
fering from a disability Sometimes die unconscious emotional gams 
quite outweigh the material advantages and hence are sometimes known as 
“primary ” If therapeutic foresight were utilized quite early m the illness 
by means of judiaous medical and legal advice, rapid legal settlement, lump 
sum payments, and early activation, many chronic sequelae could be avoided 
The symptoms of posttraumatic hysteria may appear at anj time after 
an accident Unfortunately these subJectl^e complaints maj occasional!} 
mimic those of die organic cases headaches, dizziness, fainting, insomnia 
easy fatigue, difficulties in memory or concentration and the concomitant 
mood dianges of anxiety, heightened irritability and depression If these 
symptoms appear more than six months after the accident they should be 
examined even moie carefully than e\er by prolonged obseriation, detailed 
pre-accident personaht} history, and special tests To an experienced 
cliniaan the h}steric’s complaints seldom are of the same character as those 
of a true organic case Wien die hysterical complaints are diose of func- 
tional paralyses, non-oiganic at}pical anesthesias, h}Stcrical gait or blind- 
ness the diagnosis is cas} Wien the tymptoms resemble tlio^c of a true 
organic case it is neccssar} to demonstrate the positive signs of a neurosis 
as well as negalnely to rule out the presence of organic injur} 1 he diag- 
nosis cannot be made by exclusion alone, hence it is impcrali\c to show the 
past and present operation of Instcrical mechanisms and character reaction^ 
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Traumatic neurosis 

To clarify terminology, it should be stated that the concept of “traumatic 
neurosis” (a term oiiginally used by Oppenheim to designate cases in whidi 
neither gross organic lesions nor true psychoneurotic meclianisms could be 
demonstrated) is used by Ebaugh and Benjamin,” Wedisler ” and others 
for an acute anxiety state or panic reaction following such seiious direats 
to life as occur m war, earthquakes, mining and sea disasters, but occui 
only rarely in ordinary automobile and industrial accidents Strauss and 
Savitsiqr use the appropriate term “teiror neurosis,” a literal translation of 
tlie original designation of “schreckneurose” by Horn Cases with severe 
head traumata seldom have tins syndrome as a sequel, hence it is of little 
medico-legal importance in civilian life They tend to dear up spontane- 
ously, although characteiistic dreams in whidi they relive the traumatic event 
repeatedly may persist 

Malingering 

This bitterly contested topic is well discussed by Stiauss and Sa\ilsky*“ 
and I S Wedisler Malingering is voluntary deception for gain, and maj’ 
accompany minor injury or hysteria Actually it is not \ery common”’^® 
The diagnosis is usually not difficult 

'Typical arc gross inconsistencies in beliaMoi and the pioduction of mutuallv 
exclusive and contradictoiy S3niptoin-coinp1cxcs The hysterical patient is really sick, 
no matter how “imaginary” his sufferings may seem to the layman, the hysteric is 
really unable to see, the malingerer, if he believes himself unobserved, mil often 
betray himself in this respect It requires cxtraotdinary histrionic ability and 
presence of mind to malinger consistently oier any length of tunc, and almost in- 
variably the patient over-rcadics himself in his efforts to convince the physician 
Occasionally, however, prolonged observation is necessaiy In <iny case, after the 
diagnosis of malingering as such has been made, the simultaneous existence of true 
postlraumatic organic or functional psycho-pathology must be excluded before we arc 
lustificd in branding a patient as a pure malingerer, with the resultant total refusal of 
compensation " ” 

3 Medical and legal concepts of 'Unsamty” Although the postliau- 
inatic constitution or posttrauimtic personality disorders arc formally' cl.is'scd 
as tiaumatic psychoses, it may be well to mention that the medical and legal 
criteria of “sanity” arc not identical Medically, a patient is psychotic when 
palpable psychological damage is demonstrable, for if his j'lidginctU nr in- 
sight IS impaired at the basic levels of his functioning, it is unfair to him 
to be held responsible for acts which dcjxind upon these fundamental func- 
tions This does not mean that he cannot do a great many things very well, 

It only means that he may at anv time do something wrong owing to the 
eftects of the injury With the development of secondary elaboration of hi- 
depression, aggressi\tiie'*s, or paranoid trends he will, as a matter of cour-e, 
he exposed to situation*: •iliituilating mor< anti-oaal behavior whtcli may 
force him to lie a hiigaiil in some form 



TRAUMATIC PSYCHOSES 


679 


4 Oigantc and fiinchonal components of ^'tiaumatu^* disorders From 
the descriptions it is apparent tliat the inteiplay between “organic” deteriora- 
tion and “emotional” defences make difficult any quasiquantitative estima- 
tion Both emotional shock and brain tissue damage can motivate regres- 
sion to less mature integrations and less efficient action patterns If suf- 
fiaently concrete information can be obtained about the patient's past levels 
of efficiency by skilled unpartial investigators, the task of estimating tlie loss 
of efficiency will be less arduous Many cases could be easily resolved if the 
tiue picture of the pre-accident personahty were available The biggest 
aid in differentiation between “posttraumatic hysteria” and “traumatic con- 
stitution” on direct examination, without benefit of the past history, will be 
the demonstration in the latter group of the orgamc type of intellectual 
deterioration 

We liave stressed the importance of evaluating the entire personality and 
behavior before and after the injury in making an evaluation of the damage 
incurred Some autliors, notably Kennedy,**® believe that if headache and 
dizzmess persist for more than four months in a man under 60 years of age 
tliqr are to be regarded as neurotic symptoms, if the following seven 
criteria of head injury sufficient to produce oigamc dianges m the brain 
are all absent — ^roentgen evidence of skull fracture, bloody spinal flmd, 
bleeding from skull orifices (especially from the ears), focal cerebral palsies, 
convulsive states proved to be posttraumatic, ventricular distortion proved 
to be posttraumatic, and a histoiy of prolonged unconsciousness It seems 
imperative that every physician testifying as a wimess liave available this 
evidence if it is possible to obtain it “These criteria are of great value in 
giving a general orientation as to tlie probabilities m any case, but they seldom 
permit of a definite decision one way or the other without further examina- 
tion A history of prolonged unconsciousness is unquestionably of great 
importance, but many cases of head injury witli such a historj’ show no 
chronic mental or neurological sequelae, conversely, clinical, encephalo- 
graphic and operative observations have proved that organic brain damage 
can be caused by head injury which was accompanied by unconsciousness of 
only a few minutes’ duration or, rarely, by none at all The same holds 
true, to an even greater degree, of skull fracture and bleeding from the ears 
The other criteria mentioned are certainly strong presumptue cMdcnce of 
organic brain damage, when they are present, their absence, lio\\e\cr docs 
not exclude the possibility of such damage ” 

In addition to the neurological and laboratorj aids mentioned, c\cr 3 
physican will w'ant a thorough psychiatric examination comparing person- 
ality changes alleged to be present w ith the actual facts as elicited from im- 
partial witnesses The sensorium will be tested by careful and repeated ex- 
amination of the retention and recall using pictures and objects as well as 
digits Adaptations of Head’s tests for aphasia are useful (a> naming 
and recognition of six or more common evcrjdaj objects, together wun 
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reading the names of these objects on caids and wiitmg the names and speak- 
ing them, (&) naming and recognition of color using eight coloied silks as 
m (a) , (c) testing elementarj^ reading of very simple sentences, then asking 
patient to write very simple sentences, then asking patient to write them from 
memory and from dictation, (d) asking patient to tell the time fiom card- 
board clock faces with movable hands and asking him to set them at stated 
times, (c) in succession the patient is asked orallj^ and by written command 
to place each of four coins in a saucer, (/) patient is asked to imitate move- 
ments made by tlie examiner’s hand m pointing to his own ear or eye, the 
test can be varied having him imitate the movements of the examiner as le- 
flected in a mirror; (g) the patient is asked to repeat the alphabet, daj's of 
the week, months of the year and vaiious combinations. (//) the patient can 
be asked to read a paragraph and repeat its meaning, (i) graduated aiitli- 
metic tests, puzzles, drawings, and simple games are also valuable Speed 
as well as accurac} should be lecorded The usual psyclionieti ic examina- 
tions (Bmet, Terman, Bellevue) may show “scattering” of a degree and 
type which is more valuable than tlie formal test score D Wcchsler’s 
criteria for the organic s}'ndrome inll be discussed in this connection in 
Section III of this paper along witli the more specific tests (Roischach, 
Goldstein, Halstead, Shipley, Weigle, Kohs, Bollcs, Kracpclin) Each 
physician will select those tests which seem most valuable for the specific ex- 
amination involved, or those ^\hlch he is best fitted by training or tempera- 
ment to manipulate 

Because the dift'erentialion between the "functional” and "organic” com- 
ponents of a case is often of paramount legal importance, ail professions 
must all} themselves in the concerted search for methods of description which 
will avoid the unhappy legal contests where public opinion, subject to emo- 
tional prejudice, decides the contest 

C Po‘«TTR\u MAFIC Mental Dhterioration f Dementia) 

(1) Symptomatology The dctcnoration follow'ing scccre head trauma 
IS tisnail} manifested soon after the accident, with oi without a jirotracted 
delirium, olnious skull fracluie, bloody spinal fluid or increased intracranial 
pressure Some apparently mild head injuries are followed by giadiialh 
dc\ eloping dementia The signs and s} mptoms are much like, those described 
earlier under posttraumalic personalit} disorders, hut here the signs of de- 
mentia arc gross and less debatable, 

(a) P,sjchological and social s} mptoms The gencrah/cd retardation 
in initiating all acticity and slowed reaction tunc are more ohciou" ' ^ ’ 

\itenlion. "especially of the habitual .and pacsice Upc,” * i.s nf|u«*cd along 
with cxtensit}.*^ M'gihnee, tenacity/-'* The memory, especially of reemt 
e\ents is marked!} impured, drt\risivc confabulation*, and p'ludo-recolltc 
non*., oftcp of an .ibsurd \ariety. otcur If placed undtr strain the numor> 

27|_*xi.-r >*, •p'tt or L'ts'I''*! 
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defect augments the picture of disorganization, with resulting confusion and 
amnesia If pushed too hard the panic state or “catastrophic reaction” oc- 
curs ““ Associations are more limited in number and quality, and the likeli- 
hood of creating spontaneous combinatory forms in tests is greatly re- 
duced Complex pictures are no longer easily understood when 

presented for recall and analysis ®* There is definite “inability 

to shift” easily from one topic to another ““ 

Because tlie predominating emotion m the “organic” patient is 'one of 
apprehension and dread when under pressure, tlie choice of alternatives of 
action IS often poor, hence we say the judgment is poor especially where the 
defective memory and other deficits blunt long-range goals or ideals This 
IS of great importance in tlie spheres of moral beha\ior for these aberrations 
are of legal concern While he does not truly lose his ethical appreciation 
in general, he does suffer from a lowered ceiling of comprehension, and a con- 
striction of his appreciation of social values Although the patient’s habits 
and traits of character resemble his pre-traumatic personality, it can be dem- 
onstrated tliat his deficits — ^impaired memory, relative decrease in compre- 
hension of abstractions including ethical concepts and ideals, \ariable “in- 
sight for complicated relations,” heightened egocentricity due to loss of 
awareness of larger soaal frames of reference — all contribute to serious in- 
capacity for exercising proper judgment and control 

The loss of social orientation can be seen in tlieir talking when thej 
should not, missing or disregarding the usual social cues, and failing to show 
proper respect or restraint Occasionally this mild disorientation is furtlier 
complicated bj' senseless delusions, clumsy actions induced by fear, or e\eii 
pronounced confusion and panic 

(&) Physiological impairment More fundamental physiological im- 
pairments may cripple the patient beyond anytlnng we have known to date, 
thereby altering our attitudes and expectations Halstead has found “that 
patients witli fiontal lobe lesions, for example, have a constricted dynamic 
visual field as compared with their perimetric field The dynamic visual 
field IS defined as the portion of the retinal field in which a visual im- 
pression can be evoked at the same instant tliat a form discrimination is being 
made by the fovea®® This means that m certain ty^pes of situations, c^ents 
or objects in the peripheral portions of the Msual field do not constitute a 
normal perceptual background, but become sporadically introduced due to the 
accidents of eye mo\ements or gross shifts in posture \’anabihty and in- 
stability' and an interesting kind of anxiety are tlie consequences of tin's al- 
teration The patient w ith a frontal lobe lesion has a full perimetric visual 
field, but in many types of situations he actually has a^a1lablc less Msual field 
than the patient w itli a frank hemianopia * Such a basic disturbance i** oi 


28 The fo^e 1 K the smill dcprcs'cd irea near the center of the rctmn it which hcc"e«t 
dai light vision n possible. 

29 Hemianopia is blindness in one hilf of the sisutl field, it mas iftect oic nr imth 
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Utmost importance m determining visual efficiency and all that depends upon 
it; dynamic inteipietation of symptom-constellations and more specific sys- 
tematic rehabilitation are considerably advanced by sudi discoveries 

(c) Course and development of symptoms A vital subject of imme- 
diate practical importance should be reviewed at this point The disap- 
pearance of these various abilities is not uniform in magnitude or time It 
seems that older, well established action patterns in the ethical, language, oc- 
cupational and social spheies, in fact, the dominant personality patterns are 
the most persistent and the last to break down These are overlaid with either 
newly created compensatory mechanisms or exaggerated forms of old ones, 
or old ones, augmented This usually leads to the acceptance of the injured 
man as competent, although he is really balancing himself along a precarious 
path These older patterns provide the patient with a stable reality axis for 
himself In these senses the patterns are to be considered assets They are 
also liabilities because they are socially disarming, tending to obscure the 
undcrl) mg pathology in the patient, thus leading the social group to expect 
too much and the patient himself to aspire too high 

Special mention must be made of the legal complications inheient in the 
dementias found in elderly people who were senile or arteriosclerotic before 
the injury As mentioned earlier, psychosis is much moic common in the 
advanced age groups , furthermore, the patient’s confusion due to the under- 
lying disease may have been the source of the accident, as in cases of epi- 
lepsy (convulsive states), alcoholism or diabetes Since the deterioration of 
the arteriosclerotic is also organic, much more lesearch is necessary to dif- 
ferentiate with even approximate ccitamty the damage sustained by the 
injui) 

Cow of Be Ho This 24-j car-old white male university student fell off a moving 
tram on November 6, 1941 and sustained a severe right frontal concussion with prob- 
.ible damage to that frontal and prefrontal lobe He was unconscious for four da}s 
A spastic paral>sis of the extremities on the left side was present but disappeared after 
five or six da>s He was in a topical delirium with confusion and disorientation foi 
si\ da\s after he regained conscioumcss Tliere was a complete ictrogradc ainncsi.i 
lasting 15 montlis, for events leading up to the accident Rirl> in his convalescence 
character changes became apparent which contrasted markedlv with his behavior befoie 
the accident He had been, according to friends and relatives, a healthy, cheerful, 
eomewhat willful >outh who had no disciplinary or scholastic problems in school lie 
was athlcticnlb skillful in several sports and was able to mal c the school teams Ont 
phvsician charactcriretl him as being "aggressive, ambitions, outgoing and happy-go- 
Jiickv " lie seemed well balanced with no undue religiosity, euphoria, dcprt'Sion 
anMCtv, neurotic defenses or psychosomatic complaints IIis left iictiii[iarccis cUared 
up co-iiplttely within three months bu* lus mental status did not Itip pace vith his 
plivsicnl stitu« Tvo months after the accident he w.as garrulous and partially di*.- 
oriented for time and place and for persons he •■iv, dulv for weds In ansver to 
direct guestims he confabulated vanr i^ arswe*. ’"hirh v<rt mii‘i«.ill> contradictory 
111 CO lid not .-‘ccept the evidence from il.r i facts tint In- recent menl')^v pirttciilafly, 
•''d his reno*e memo-y to *i I**'' m‘>rlcd d'vn**, were ijinti d»‘fective lit in'-'Strd 
il'tt he vvas abro'mdy ve’l and <ho*sbI Ik. db»*td toj'o to ,* n irg * hoo’ so' pdo's 
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If examinations of the sensonum were too pointed he attempted to get the doctor to 
reassure him that he was wdl Tension and anxiety were obvious in his dealings witli 
people but he was able to spend many hours peaceably m his room alone His mood 
was euphoric He claimed that he was very happy, that the acadent did him some 
good since he had become pious, whereas before he was sinful "Now I definitely 
feel superior, and am superior to what I was before the acadent I thank God for die 
new thoughts I now have ” As time went on his religious activities grew He read 
prayers daily, went to cliurch as often as possible, called on the chaplain frequcnth, 
and talked about religion in a grandiose incoherent fashion with anyone who would 
listen He wrote bad poems and indulged m artificial, stilted mannerisms of speech 
with exaggerated politeness and affectation Four months after the accident he had no 
neurological signs on the left except for a slight muscular atrophy, hyperactive deep 
reflexes and a positive Babinski sign The visual fields and fundi were normal 
except for slight dilatation of the retinal veins He was now well oriented with 
improved recent and remote memory but the amnesia for the arculpnt persisted He 
passed the Stanford-Binet test with a score of 122 with notable improvement in re- 
tention, reversing six digits, making word pairs, arithmetic, and reiersing the hands 
of the dock His ability to interpret fables and proverbs, and define differences be- 
tween abstract words was not as good as flie otlier performances His insight into 
his own condition and his judgment regarding his abilities remained defective, he 
continued to make prqiosterous plans for himsdf A spinal fluid examination five 
months after tlie accident ivas essentially normal Fifteen months after the injur> 
he was somewhat embittered and nagged persistentl> because he was not permitted 
to attend the aviation sdiool He has hdd an electrician’s job in a defense industrv 
witli only mediocre success, and with little promise of greater improvement 

Summary, Section I 

PoSTTRAUMATIC PERSONAUTY DISORDER 

The posttraumatic personality disorders are a large group of ps>choses 
whose classification and differentiation have been the object of voluminous 
publication The standard authors cited have clarified much confusion in 
this complex field but oversimplification is to be avoided in order to do 
justice to tlie facts Psychiatric and special psychological tests with im- 
proved case work will help the courts in their efforts to define the nature of 
the injury, its causal relation to the posttraumatic state, and the amount of 
disability incurred from the mjurj’ Every competent medical w itnc^s now 
works up his case in accoi dance with the standard practices in modern text- 
books of neurology and psjchiatry, with roentgenograms, visual fields and 
fundi examinations, cerebrospinal fluid studies, encephalograms, etc In 
the future he may find it profitable to demonstrate the presence of cortical 
damage by psj chological means, espeaally wrhen the plij^ical signs alone 
gne but incomplete testimony to the true extent of the damage 

II Examination Methods 

The need for improved mctliods of detecting, describing and treating 
disturbed mental functions is unquestionable In patients who show little or 
no mental defect in an ordmarj* clinical examination, an extensive detailed 
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Utmost importance in detei mining visual efficiency and all that depends upon 
It, dynamic inteipretation of symptom-constellations and more specific sys- 
tematic rehabilitation are considerably advanced by sucli discoveries 

(c) Course and development of symptoms A vital subject of imme- 
diate practical importance should be reviewed at this point The disap- 
pearance of these various abilities is not uniform in magnitude or time It 
seems that older, well established action patterns m the ethical, language, oc- 
cupational and social spheres, m fact, the dominant personality patterns are 
the most persistent and the last to break down These are overlaid with either 
newly created compensatory mechanisms or exaggerated forms of old ones, 
or old ones, augmented This usually leads to the acceptance of the injured 
man as competent, although he is really balancing himself along a precarious 
path These older patterns provide the patient with a stable reality axis for 
himself In these senses the patterns are to be considered assets They are 
also liabilities because they aie soaally disarming, tending to obscure the 
underlying pathology in the patient, thus leading the social group to expect 
too much and the patient himself to aspire too high 

Special mention must be made of the legal complications inlierent in the 
dementias found in elderly people who were senile or arteriosclerotic before 
the injury As mentioned earlier, psychosis is much more common in the 
advanced age groups , furthermore, the patient’s confusion due to the under- 
lying disease may have been the source of the accident, as in cases of epi- 
lepsy (convulsive states), alcoholism or diabetes Since the deterioration of 
the arteriosclerotic is also organic, mudi more lesearch is necessary to dif- 
ferentiate with even approximate certainty the damage sustained by the 
injuiy 

Case of Be Ho This 24-year-old white male university student fell off a moving 
tram on November 6, 1941 and sustained a severe right frontal concussion with prob- 
able damage to that frontal and prefrontal lobe He was unconscious for four days 
A spastic paralysis of the extremities on the left side was present but disappeared aftei 
five oi SIX days He was in a typical delirium with confusion and disorientation foi 
SIX days after he regained consciousness There was a complete letrog^ade amnesia 
lasting IS months, for events leading up to the accident Early m his convalescence 
cliaracter changes became apparent which contrasted markedly with his behavior before 
die accident He had been, according to friends and relatives, a healthy, cheerful, 
somewhat willful youth who had no disciplinary or sdiolastic problems in school He 
was athletically skillful in several sports and was able to make die school teams One 
physician characterized him as being “aggressive, ambitious, outgoing and happy-go- 
lucky” He seemed well balanced with no undue rdigiosity, euphoria, depression, 
anxiety, neurotic defenses or psydiosomatic complaints His left hemiparesis cleared 
up completely widiin three months but his mental status did not keep pace with his 
physical status Two months after the accident he was garrulous and partially dis- 
oriented for time and place and for persons he saw daily for weeks In answer to 
direct questions he confabulated various answers which were mutually contradictoiy 
He could not accept the evidence from these facts that his recent memory particularly, 
and his remote memory to a less marked degree, were quite defective He insisted 
that he was absolutdy wdl and should be allowed to ^o to a flying school for pilots 
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If epuninations of the sensonum were too pointed he attempted to get the doctor to 
reasW;e him that he was wdl Tension and anxiet> were obvious in his dealings witli 
people DUt he was able to spend many hours peaceably m his room alone His mood 
was eupnonc He daimed that he was very happy, tliat the accident did him some 
good since ne had become pious, whereas before he was sinful “Now I definitdj 
feel superior, Wd am superior to what I was before tlie accident I thanlf God for the 
new thoughts u now have ” As time went on his religious activities grew He read 
prayers daily, went to diurdi as often as possible, called on the diaplam frequentli 
and talked abouc religion in a grandiose incdierent fadiion with am one who would 
listen He wro^ bad poems and indulged in artificial, stilted mannerisms of speech 
with exaggerated phliteness and affectation Four months after the accident he had no 
neurological signs in the left except for a slight muscular atrophy, hyperactive deep 
reflexes and a po itive Babindci sign The visual Adds and fund'i were normal 
except for slight dilatation of the retinal veins He was now well oriented with 
improved recent and rbmote memory but the amnesia for the accident persisted He 
passed the Stanford-Bi^et test with a score of 122 with notable improvement in re- 
tention, reversing six djigits, making word pairs, andimetic, and reversing the hands 
of the dock His ability to interpret fables and proverbs, and define differences be- 
tiveen abstract words was not as good as the otlier performances His insight into 
his owm condition and his judgment regarding his abilities remained defective, he 


continued to make preposterous plans for himself A spinal fluid examination five 
months after die accident was essentially normal Fifteen months after the injury 
he was somewhat embittered and nagged persistently because he was not permitted 
to attend the aviation ! diool He has hdd an electrician’s job in a defense industr\ 
widi only mediocre sw cess, and with litde promise of greater improvement 

Summary, Section I 

PoSTTRAUMATIC PemONAUTY DISORDER 

The posttraumatic personality disorders aic a large group of psychoses 
whose classification ai^d differentiation have been the object of voluminous 
publication The standard authors ated have clarified much confusion in 
this complex field but Oversimplification is to be avoided in order to do 
justice to the facts ^sycliiatric and special psychological tests with im- 
proved case work wilplielp the courts in their efforts to define the nature of 
the injury, its causal! relation to the posttraumatic state, and the amount of 
disability incurred from the injury Every* competent medical wilncs*! now 
w'orks up his case in accordance with the standard practices in modern text- 
books of neurology and psychiatry*, witli roentgenograms, visual fields and 
fundi examinations, ^rebrospinal fluid studies, encephalograms etc In 
the future he may find it profitable to demonstrate tlie presence of cortical 
damage by psychologiral means, espeaally v\hen the physical signs alone 
give but incomplete Icstnnony to the true extent of the damage 

^1 Examination Methods 

The need for improved methods of detecting, describing and treatnu: 
disturbed mental functions is unquestionable In patients who show little or 
no mental defect iiv-dn ordinary* clinical examination, an c\tcn«:ivc detailed 
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psychiatric examination may reveal much gross patliology, and the us^^ 
specific tests for evaluating specific functions is even more likely to bring 
light the real damage present Ebaugh and Benjamin/® Strauss and Sav 
sky,®® Halstead,®" Bowman and Blau,® Gross and Ehrlich ®® all rec(^^mend t 
use of special psychological tests to bring out the defects, many hf whidi i 
mam operative long after the physical symptoms have abated Obvious 
litigants will be much interested m the results of such tests as aiofs in clanfyi; 
their position The basic approaches will be desci ibed first, to fce followed 
e3qposition of the individual tests which may be of use in forensic medicn 
Since many of the methods are new and abstract they wil4 need much at 
quate exposition m order to be as convincing to a jury as a! physical findir 
but persistent usage will overcome the resistance to l^-new and stianj 

To develop such methods a variety of approach^ is being utilizt 
Among these diverse approaches “war injury” cases, i nduding gunshot i 
juries *®’ ®® and “tumor” cases ®' ®®' ®®* ®^’ ®"' ®®' ®® have be 

more promising than earlier dmical descriptions of deve lopmental anomali 
vascular cases, or cases following infections or degei lerative disease ®" 
The studies of Goldstein deserve special mention for pel rsistent utilization 
qualitative methods and for thus helping open the new *oads to understar 
ing mental function The clinical cases of Bnckner, E *yland, Alford, A< 
erley and Halstead are well known recent contribut ^lons Halstead 1 
enjoyed the advantage of having human cases who are, ii h effect, special pn 
arations The surgeons, Drs P Bailey, Paul Bucy anc ® E A Walker w< 
careful in doing routine operations to chart as accurately r as possible the lo( 
tion of the lesion during operation; furthermore, cli/js (essential to si 
hemorrhage) were inserted at strategic points to oiuitline the lesion i 
roentgen examination later Thus a revolutionaiy j^^^finemeiit was int 
duced making possible studies in human cases compaij^hlt i to those on anims 
and giving access to accurate information not obtainphle ® jn any other way 

A Contributions of Animal Studies to MethoW/logy 

The “animal approach” would not seem at first glaLnce to be veiy use; 
for the elucidation of human thinking, yet the work oft, H Kluv er is s o 
standing in this regard that his highly original practimjal techrvn 
method of “equivalent stimuli,” worked out with e^^ceeding erpr^tatf 
with his superb analysis of the theoretical questions ij^®^volved »ds for 
meaningful experiment and of the difficulties of to Go/dstp 

results, make this work necessary reading Traditiaeks nethoYeafe sp- / 
amination of cerebral function have been inadequatftually conrlinffu^^ non ] 
and Kluver The latter author utilizing monkeys, vnemory 
brain lesions whicli could be studied more profitably V leasonine 

defined lesions available in humans until quite recentlj map bejn/»s 

notably Carlyle Jacobsen®® working with apes, also L 
It IS because the studies on animals are useful for undci^,^ 
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that this work is presented “It lias not yet been generally recognized, un- 
fortunately, that the consideiations whiA Kluver has raised concerning 
methods of studying behavior apply to any analysis of behavioi whether the 
organism involved be insect or rat, monkey or man ” Lashley justly 
praised this method in 1933 when he wrote that 

“Dr Kluver*8 monograph sets a new standard for analytic studies ot behaiior He 
has proposed die question. Just what properties in complex sensory situations are 
significant for die animal's reactions ^ and has carried out die investigation i\ ith unique 
thoroughness As a result, he presents for the first tune something approadiing a 
complete picture of the perceptual world of an animal This perceptual organization 
IS surprisingly like that of man Not only are the animals sensitive to the same physi- 
cal stimuli but for them also die rdational properties of the situations are the same 
As widi man, reactions are but litde dependent upon die simple physical properties of 
the stimulus but rather upon abstract relations which may subsist in physically unlike 
situations The processes of abstraction and generalization involved in die perception 
of similarity and difference seem as efficient in die Macaques as in man and not 
fundamentally different 

*4c**4i4>******4c* 

“The most immediate value of the study is in laying a foundation for investigations 
of the neurophysiology of behavior Qinical evidence is far from adequate to settle 
the major problems of nervous integration and of the organic mental disorders and 
must be supplemented by experimental studies But experimental neurology has made 
htde progress toward an understanding of the mechanisms of thinking for lack of an 
adequate knowledge of die normal beliavuor of the animals studied and of means of 
detecting any but die grossest disorders of beliavior The data and methods, here 
made available, open die way for an experimental attack upon many of the problems 
of saisoiy agnosia and the organic disturbances of thinking 

“In brief space it is impossible even to mention many odier problems of psy- 
diology upon whidi die data accumulated by Dr Kluver have significant bearing 
In his own interpretation of the material he has maintained a wise conservatism 
His discussion of die principles of interpretation in psydiological studies seems to 
me one of the most important recent contributions to theoretical psychology* He is 
skeptical of formulas, whether they be the schemata of behaviorism, the field prop- 
erties of the configurationists, or the images and ideas of structuralism, and justifies 
an experimental and phenomenological approadi to the problems In the infancy 
of a science generalirations are rardy true beyond narrow and too often undefined 
limi ts Tlic important contributions to psychology are not the dassifications vvliidi 
confuse die issues, the explanations vvhidi overload the problems, and the neologisms 
vvhidi disguise our ignorance but the tracing of relations dirougli the intricate web 
of dependent processes vvhidi is mind Always the question, How punctures die 
bubble of theory, and the answer is to be sought in analysis and ever more analysis ” 

B Method or Equivalent Stimuli 

The need for investigating behavior bj this method is well dcccribcd by 
Halstead 

The problem of equivalence in the analysis of behavior has been dcilt with in its 
various aspects by Kluver and will be considered here only in a general wav Tins 
problem arises most prominently in connection with various forms of bdnvior vvhidi 
remain unaltered in the presence of mvrkcd diangc in the environmental Minmlr« con- 
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stellation Such foims of behavior do not persist unaltered in the presence of all 
changes in the stimulus constellation, however Using Kluver’s terminology, it be- 
comes convenient to refer to the stimuli in the first situation as “equivalent stimuli” 
and to diose m the second (in which the response in question is altered) as “non- 
equivalent stimuli ” Interest m such differentially stable forms of beliavior does not 
end with the discovery (for a particulai response) of a number of “equivalent” 
stimuli, 1 e , an “equivalence range ” In fact, primary concern in a given situation is 
an answer to the question “What property oi characteiistic of equivalent stimuli is 
responsible for equivalence?” It may be observed, for example, tliat under catain 
conditions (a) solid squares, solid and outline dlipses, solid and outline circles and 
line diawings of a “stai" of certain sizes, when projected syminetiically at the monoc- 
ular' fixation point of a nulle vision hemianopic patient, will be seen by him as whole 
or “completed” figures whereas (d) squares or ellipses of a paiticular size, stiaight 
lme6, diagonal lines, less than half a circle, or a picture of a dog, face, bottle or buttei- 
fly will be seen as part figures oi “uncompleted ” In line with the preceding discus- 
sion, the stimuli of A, in teims of “completion” behavior, may be leferred to as 
“equivalent stimuli” whereas the stimuli of B witli reference to “completion” be- 
havior may be termed “non-equivalent stimuli” Clearly, wheie questions of such 
biological importance as “seemg*' and "not seeing” are involved, it is not sufficient to 
know that A stimuli and B stimuli exist It becomes important to know what prop- 
erty or characteristic of the A stimuli makes it possible for them to be “seen,” i e , 
“completed” It should be dearly recognized that whatever this piopeity or diar- 
acteristic is, it is, in a certain sense, present in the A stimuli only and yet cannot be 
defined without analyzing the properties of the B stimuli 

, The “method of equivalent stimuli” is utilized in novel form by Hal- 
stead in his human cases whicli have been carefully studied foi a long 
period, some of them for five or more years. His observations are not de- 
pendent upon sporadic clinical investigation but aie a part of a systematic 
research program in the best sense He finds that the grouping behavior of 
individuals with one frontal lobe, whether right or left, differed from nor- 
mals in the following ways reduction of the number of objects “sponta- 
neously” employed, reduction in recall of objects fiom the test-field; absence 
of grouping effect in recall performance, differences in the distribution of 
the groups produced Interested readers are referred to his original paper 
for a presentation of his test materials and methods because all qualitative 
examination technics required unusual care and training Unfortunately 
some of tliese methods, espeaally the Rorschach ink-blot experiment, have 
acquired unwarranted criticism because of superficial application by un- 
trained workers 

C Prefrontal Lobotomy Approach 

Recently a unique opportunity for studying cerebral function has been 
opened up by the “prefrontal lobotomy*’^® cases,”®’”*’’ i e , psychotics treated 
by the Moniz or other methods of prefrontal lobotomy for relief of psychi- 
atric symptoms This would seem to be an ideal and plentiful source of 

30 Prefrontal lobotomy is the surgical operation in which the prefrontal lobes of the 
brain arc separated me^anicall} from the frontal lobes 
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desirable material but there are'iseveral disadvantages The subjects were 
not "normal” before surgery and may introduce too many uncontrollable 
variables in all evaluations , moreover, tlie proponents of these methods have 
not employed the more refined systematic methods over a sufficiently long 
period of time to yield new results 

D Standardized Mental and Personality Tests 

(1) Actual Life Pci founance In order fo gain a better perspectne of 
the range of mental testing methods it might clarify the profusion of avail- 
able tests to categorize them as tests of (1) actual life performance, (2) 
general abilities (abstraction), or (3) special functions (meniorj', attention 
retardation) Bleuler® said aptly, "dl theoretical tests can be passed fault- 
lessly, while the patient is perfectly unfit to manage his own affairs — Life 
IS really the only suie touchstone What is here said concerning theoretic 
examinations should only be considered as illustrations and suggestions for 
individual procedures It is impossible to prescribe all that is to be examined 
in the indn idual case It is not always of special importance what one talks 
with the patients, but how one observes and how one concludes — The most 
impoitant thing is always the judgment of the obseivations and inquiries 
Despite all rules the intelligence test is as much a test of the doctor’s intelli- 
gence as of the patient’s intelligence ” Students will have no trouble in rec- 
ognizing the adherence of K Goldstein, H Kluver and W C Halstead to 
these principles Owing to a number of limitations which arc discussed 
by K Goldstein,®®" it has not been fomid feasible to obtain the apparently 
ideal description of a patient’s mental status from his behavior in his 
accustomed environment In the test situation the patient was not actu- 
ally working at his old job First, the more the pioject resembled the real 
job, the more likely it was to introduce emotional factors based upon the 
man’s willingness to recover with or without compensation Secondly the 
operations involved in most skilled occupations are too complex to be ade- 
quately controlled against the performances of similar patients or of normal 
individuals Thirdly, tlie simulated work does not reveal the defects m tlie 
spheres of general abilities, but onlj' in the specific kind of work being done, 
Goldstein believes fiiat general tests reveal mucli more about the causes for the 
failure in the specific operations Howeicr, if these three limitations arc 
kept in mind, testing a patient under simulated real-life conditions has ad- 
vantages w'hich may help juries to make decisions Work shops arc also of 
great therapeutic aid to comalesccnt patients as an extension of the usual 
hospital occupational therapy, for patients are more stronglj motnated to 
do their best, and may re-acquirc lost skills 

E Tists roR Abstract Ability 

Although Klmcr makes abundantly clear that the concepts of "abstract 
and "concrete” are rclatnc terms, definable onh with a special cxpcrmicntal 
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Situation, the tests for abstract ability aie among the most important we have 
for the following reasons given by Goldstein"®" (1) The experimental 
frame of reference can be conti oiled (2) The lesults can be recoided in 
detail with reasonable accuracy, making possible comparative data and sta- 
tistical analysis Graphic representation is possible and often useful (3) 
All types of patients can usually be motivated, if managed with skill, to co- 
opeiate in working at appropriately selected tests (4) Even sick patients 
can be given tests repeatedly under similarly controlled conditions because of 
their simplicity (5) Previous training and attitudes are minimized and 
hence large groups can be compared, whereas m real life testing of special 
abilities such compaiisons are difficult It is important to realize that no 
one test can encompass the whole field of abstract thinking Moreover, it 
IS even more important not to judge the patient’s perfoimance nieiely by end 
results but by his mode of achieving them Simple plus and minus lesults 
aie inadequate for final evaluation of capacities It is necessary to under- 
stand how the patient adiieves his results, the methods or devices by which 
he attains them regardless of whether they aie right or wrong K Goldstein 
has presented many excellent examples of such analysis ® ®®“ The specific 

experiment used is chosen for what it will elicit but tlie evaluation of the 
lesults IS not mechanical as in standardized tests such as the Binet, Terman 
or Bellevue-Wechsler 

Many tests have been devised for quahtative analysis utilizing hetero- 
genous material The best use of tliese has been in Halstead’s special 
adaptation, designated as a “category test’’®*" Here the performance of 
patients with single frontal lobe lesions exhibits definite properties which can 
be graphically presented and compared witli those of normal individuals and 
of patients with lesions of other types 

For testing abstract thinking, the usual mental status examinations in the 
psychiatric texts have a variable range of materials such as numbers, stories, 
proverbs, and problems The addition of pictures and diagrams in test 
situations is helpful A short compact test utilizing these principles was de- 
vised for rapid clinical use by Dr J D Benjamin and associates at tlie Colo- 
rado Psychopathic Hospital Many doctors use the readily available Wells 
and Ruesch “Mental Examiners Handbook’’ as a source of diverse test 
material employing verbal and pictorial problems 

The Sliipley-Hartford test is a standardized vocabulary and abstract 
thinking test which offers a helpfully quick (20 minutes) but not veiy com- 
plete means of estimating whether gross organic defect is present Methods 
like this one may find favor in cases in which the defects are quite extensive 

Benton and Howell ® have published a case study illustrating the use of 
se\eral tests mentioned (Shipley, Rorschach) and in addition the Kohs Block 
Test,®® the Bolles Object Sorting Test,^ the latter superficially similar but 
differing from Halstead’s category test, the Weigle Color-Form Sorting 
Test,’® and the similarities test of the Bellevue scale 
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D Wechsler offers tlie Bellevue-Wechsler test as a means of detecting 
gloss organic damage He lists the following results (subject to mam 
qualifications) as indicative of an organic mental status (1) Verbal scores 
higher than performance test scores (2) Information relatively good 
(3) Comprehension relatively good (4) Arithmetic poor (5) Simi- 
larities poor (6) Memory span veiy poor, particular!} for digits back- 
wards (7) Block design ver} poor (8) Object assembl} poor (9) 
Digit symbol very poor (10) Small \anabilit 3 when verbal and per- 
formance test scores are considered separately 

Furtlier information regarding metliods of testing deterioration may be 
studied in die clinical fields other than the organic psychoses The expert 
work of E Hanfman using the Vigotsky test,“ Henry Murray’s popular 
"Thematic Apperception” test" and H Babcock’s"**^ studies on deteriora- 
tion are interesting in this regard 

One serious drawback to all these tests is the absence of a test record 
taken before the injury occurred Relatively few people in civilian life have 
ever had even a standard intelligence test In all tests inferences from the 
contemporary record regarding the pretraumatic status furnishes the basis 
for describing the changes said to be due to trauma More often the evidence 
for deterioration is compared with the pretraumatic clinical picture as ob- 
tained by history from witnesses (friends, relatives and business associates) 
It would be highly desirable to have available pretraumatic behavior records 
taken in the same medium as records made posttraumaticall} One such 
medium is available for most patients — ^their handwriting Handwriting 
analysis has demonstrated its clinical usefulness in the competent hands of 
Klages, Pulver and their pupils in personalit}' interpretation **“' Their 

studies have not included large groups of the posttraumatic ps>choscs al- 
though there are some suggestions that this w'ould be a useful field of in- 
quiry Tlie old psjchiatnc texts (Bleuler) contain samples of handwriting 
allegedly recognizable as "organic ” 

One of the best developed qualitative methods of examination is the so- 
. called Rorschach Ink-Blot experiment" In the hands of skillful students 
the deductions possible from the patient’s replies to these ten standardizeil 
ink-blots are often startlingl} true E Oberholzer^' published an excellent 
papei on the case of posttraumatic personalit} which has been a model for 
later work Incidentally Oberholzer wlulc in Switzerland was permitted to 
use his material as legally admissible CNidence in his capacity as witness in 
head injur} cases Piotrowski lists the following “findings” as character- 
istic of an "organic's” Rorschach performance 1 Reduction in number of 
1 espouses 2 Absence of kinesthetic responses 3 Form per cent low- 
ered 4 Prolonged time needed for reply 5 Color naming 6 Repetition 
7 Persci eration 8 Impotence (giving a response in spite of the recogimioii 
of Its inadequacj ) 9 Perplexit} 10 Automatic phra«;c<! The presence 

31 Kinesthetic responses arc those which contain hunnn iipurcs seen in «ipnfinnt net on 
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of five or more of these “signs” is supposed to indicate the presence of head 
injury, according to Piotrowski, but other work questions the reliability of 
such atomistic dissection “ The leal value of Rorschach interpretation de- 
rives not from single signs which it yields, but from its capacity for revealing 
action patterns or levels of peiformam^ 

Kelley has summarized the Rorschach articles available up to 1942 that 
relate to organic cases Rorschach technic, like any other technical skill 
IS not acquired without genuine application, intelligent direction and careful 
study of many types of clinical cases Its use of field concepts is an ex- 
cellent introduction to the methods of qualitative analysis The interpreta- 
tions made possible by this method are a convincing demonstration of the 
value of the general approach when compared with the more atomistic ap- 
pioaches, for here an evaluation of many other qualities of the personality 
are possible besides die “intelligence” Some of these qualities are ca- 
pacity for inward living, capaaty for exteinal expression, affective adapta- 
bility, oppositionahty, cieativeness and originality, stereotypy, capacity foi 
dealing with ideas and things, accuracy of perception, etc There is the 
opportunity 111 most records of describing the type of neurosis concomitant 
with tlie head injury and of estimating the availability for therapy It may 
be remarked in passing that, in general, neuroses are not improved by cortical 
damage, including lobotomy 

F Tests of Special Abilities 

Tests of special abilities are numerous and helpful The addition test of 
Kraepehn remains one of the best for studying the patient’s attention, capac- 
ity to leain, peisistence and fatigability Performance graphs are of 
real help m visualizing the experiment The slope at the beginning, the 
fluctuations of the plateau, the gradual decline or sudden end, the geneial 
average height, the number of errors are studied for the light tliey throw on 
the nature of the patient’s abilities The reaction test combined with a situ- 
ation-compelling choice IS favored by K Goldstein ““ He also uses ergo- 
graphic tests developed in general physiology foi studying fatigue and work 
capacit} The special tests in psychometric examinations for recall, calcu- 
lation, various memory tests both visual and auditory, dexterity tests for 
various types of performance all furnish material for exploring the patient s 
abilities 

G Psychoanalytic Studies of Traumatic Psychoses 

The content of traumatic psychoses has not been extensively examined 
by psychoanalysts yet the few papers on other “organics” available furnish 
interesting leads for further work “ Femchel states in sum- 

32 A field concept describes the “subject-object” (patieiit-ciivironmcnt) relationsliip as 
an active, organized, continuous process 
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mary “Ferenczi and Hollos seem to have proved that much of die sympto- 
matology of geiieial paralysis is not a direct consequence of tlie degenerative 
processes of the brain, but an indirect pathoneurotic reaction to the patient’s 
own observation of his organically determined loss of cerebral function 
Psydioses which develop after mutilatmg accidents are also based on a nar- 
cissistic regressions^ of tlie pathoneurotic type The function of these 
psydioses is very evidently to deny the unpleasant reality, and their clinical 
picture IS dominated by the conflict between the tendency to deny and tlie 
perception of the real state of affairs so that projections, etc appear ” 
Kardmer’s large monograph on “Traumatic Neuroses” has many inter- 
esting case histones with emphasis upon the social frame of reference, de- 
velopmental and conditionmg forces, whidi aie not our immediate interest 
His emphasis upon the “adaptation” piinciple,^* and comparative neglect of 
the instinctual forces will be received witli varying judgments, depending 
upon one’s point of view Most psychoanalysts will feel the d^ciency 
serious, whereas non-analytic readers may find this simphcation attractive 

Among the special tests, some readers will miss the voluminous work on 
problems in aphasia, apraxia,^® agnosia, amusia ^ These and other “indi- 
vidual” defects are properly examined as a part of a standard careful neuro- 
logical examination The theoretical and therapeutic problems involved are 
discussed in the publications already cited 

Summary 

The three types of traumatic psydioses have been discussed ith special 
emphasis upon those cases m which the physical indicators are inadequate to 
measure the damage Even sudi gross disturbance as a visual agnosia may 
soon be compensated for to a remarkable degree even though it persists , in- 
capacitating functions such as the “constricted djTianiic field” are being newly 
uncovered which further stress the need for a careful examination for all 
patients to establish their true phj'siological competence In the majority 
of cases psychological means are necessarj' for evaluating the cxtensity and 
severity of the damage to a person’s capacities and personality organization 

33 Narassistic regression refers to increased evaluation of the sdf, causing greater pre- 
occupation \Mtli the body and its functions, li}podiondnasis or undue concern o\cr the bodj, 
greater sdiishness, egocentncit}, and sensitni^ to acts v\hich mnj disturb the patient 

34Kardiner bclimes that nlthough dementai^ drnes (instincts) exist, the svmptoms 
we observe are not to be construed as direct evidence of the operation of tlicsc dmes He 
describes the neuroses as action simdromes whose form is more important thin the content 
The adaptations, made various functioning units of the whole pcrsoniht> in its effort to 
gain effectual stabihntion, are his major consideration 

35 Instincts arc clcmcntir> dmes such as eating, eliminating, mating and vdf-prcseni- 
tion 

36 Apraxia is tlie loss of abiht) to perform purposeful mov emails 

37 Agnosia is the inibihtv to recognuc the meaning of senson stimuli altliough tlie 
organs mediating them ire orginicilh intict 

38 Amusia is tlie inability to produce or to coniprdicnd musical sounds 
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Several pioblems, important in legal actions, aie discussed (1) The diffei 
entiation between organic and neuiotic beliavior patterns (2) Amnesu 
legal responsibility and dynamics of the “organic” syndrome and deteri 
oration (3) Methods of distinguishing the true organic defects, eve: 
though obscured by compensatory medianisms which give the superficial ap 
peaiance of a good adjustment Such differentiations are not always easj 
even though legally impoitant Mudi more gioundwork needs to be don 
and the head-injuiy cases from the war will provide added impetus fo 
study and treatment Scientifically, these cases together with the “tumoif 
and “lobotomy” senes offer an unparalleled opportunity for man to stud 
cerebral function by methods unavailable up to this time Although J 
mediods of study have merit, it is believed that the “qualitative” teeing 
promise the most fruitful results 
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pages, 23 5X16 cm Interscience Publishers, Inc, New York, N Y 1942 
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Because it is difficult for physicians to keep abreast of pediatric literature, this 
book was written to present a few of the more important recent advances It truly 
"is a collection of personalized monograplis by outstanding authorities ” 

Subjects discussed are toxoplasmosis, virus diseases, diemotlierapy, electro- 
encephalography, vitamin K, ductus arteriosus, prematures, tuberculosis, and endo- 
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This IS a very fine book and well woith owning 
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Lahoiatmy Diagnosis of Protozoan Diseases By Chasles Fsanelin Craig, MD, 
MA (Hon), FACS, FACP, Col, U S Army (Retired), DSM 349 
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This text embodies a comprehensive presentation of laboratory methods for the 
diagnosis of protozoan diseases The following subjects are included Amebiasis and 
other Intestinal Flagellates, the L eishmani ases, Kala-Azar, Oriental Sore and £s- 
pundia, the Trypanosomiases, east and west African type and Chagas* disease, Coc- 
cidiosis. Malaria, and Balantidiasis The accurate diagnosis of these diseases is 
dependent upon carefully performed laboratory tests Much emphasis is placed on 
laboratory diagnostic mediods which are discussed in great detail, clinical features 
are mentioned only briefly 

Each protozoan organism is analyzed by a consideration of the following points, 
namely morphology, life cyde, collection and preparation of material for examination, 
staining methods, cultivation, serological tests and animal inoculation The evidence 
presented in this analysis is evaluated, for eadi protozoan, in a section entitled 
“Critique of Diagnostic Methods ” This is an expression of the subjective opinions 
of the author based upon forty years of personal experience in this field and is of 
great value to the reader 

The bibliography is ample and up to date, and there are many hdpful illustrations 
and photomicrographs The colored plates of the various mdaiia plasmodia are 
particularly well displayed 

This book will be of much value to anyone interested in protozoology or con- 
cerned with die diagnosis of these diseases 

E T L 


BOOKS RECEIVED 

Books received during February arc acknowledged in the following section 
As far as practicable, diose of special interest will be sdccted for review later, but it 
IS not possible to discuss all of them 

The Sight Saver By C J Gerling 202 pages, 21X14 cm 1943 Harvest 
House, New York Citj Price, $2 00 

Pancreatic Function and Pancreatic Disease Studied by Means of Secictin By 
Henrik O LACFRLor, MD With a foreword bj Josirn H Pratt, MD 
289 pages, 23 5X15 cm 1943 The Macmillan Company, New York City 
Price, $3 50 
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Diseases of the Bieast By Charles F Geschickter, MA, MD, with a special 
section on treatment in collaboration with Murray M Copelahu, AB, MD, 
FACS 829 pages , 23 5 X 16 cm 1943 J B Lippincott Co , Philadelphia 
Price, $1000 

Esscntiols of Gynecology By Willard R Cooke, MD, FACS 474 pages, 
23 5 X 16 cm 1943 J B Lippincott Co , Philadelphia Price, $6 50 

Tieatmcnt of Fiactuies By Guy A Caldwell, MD, FACS 303 pages, 24 X 
16 cm 1943 Paul B Hoeber, Inc, New York City Price, $300 

Bi onchiectasis By James R Lisa, B S , M D , and Milton B Rosenblatt, B S , 
MD 190 pages, 24X16 cm 19^ ' Oxford University Press, New York 
City Price, ^00 

Diagnostico Difcieneial y Tiatamieuto de las Enfei mcdadcs Intel nos Second Edi- 
tion By Rodolfo Dassen 774 pages, 25 5X17 cm 1943 El Ateneo, 
Buenos Aires 

Transactions of the Association of Amcitcan Physiaans Vol LVII and Index 
volume of vols XXXI to LVI 334 pages (vol LVII) , 287 pages (index vol- 
ume) , 23 X 15 cm 1943 Association of American Iliysicians 

Clinical Laboiatoiy Diagnosis By Samuel A Levinson, MS, MD, and Robert 
P MacFate, ChE, MS, PhD 980 pages, 24X15 5 cm 1943 Lea and 
Febiger, Philadelphia, Penn^lvania Price, $10 00 

The Anitgonadoiropic Factor with Consideration of the Antihoi inone Problem B> 
Bernhard Zondek and Felix Sulman 185 pages, 23 5X16 cm 1943 
Williams and Wilkins Co, Baltimore, Maryland Pnee, $300 

Clinical Pediatrics By I Newton Kugelmass, MD, PhD, ScD 393 pages, 
22X145 cm 1943 Oxford University Press, New York City Price, $200 

Food Poisoning By G M Dack, Ph D , M D 138 pages , 23 5 X 16 cm 1943 
University of Qiicago Press, Chicago, Illinois Price, $2 00 



COLLEGE NEWS NOTES 

Additional A C P Members in the Armed Forces 


Already published in preceding issues of tins jouinal were the names of 1,321 
Fdlows and Associates of the College on active military duly Herewith are reported 
the names of 44 additional members, bringing the grand total to 1,365 


Frank M Acree 

Orange V Calhoun 
Manley J Capron 
Charles J Crawly 

Francis R Dieuaide 

Orin J Farness 
Louis S Faust 
Stephen A Foote, Jr 

James T Gilbert, Jr 
John E Greutter, Jr 
William H Griffith 

Joseph E Haienski 
Carl A Hartung 

R Harold Jones 

Donald S King 
Robert C Kirk 
Harry C Kroon 

Herman Lande 
Joseph D Landry 
Robert W Langley 
Stephen L R Lirot 


David W McCarty 
Francis E McDonough 
Julian E McFarland 
Roger S Mitchell, Jr 

Hugh B O’Neil 

Frank Perlman 
Carlos A Pons 
Lee T Pruit 

Lewis K Reed 
John M Rice 
David I Rutledge 

John C Sdilappi 
S Charlton Shepard 
Donald G Stannus 
Irving E Steck 
Moms F Steinberg 
Russell A Stevens 

Harry E Thompson 
J Lawn Thompson, Jr 
T Noxon Toomey 

Dwight L Wilbur 
Bernard P Wolff 

Joseph Ziskind 


New Lite Members or the College 

The following Fdlows of tlic American College of Physicians have subscribed 
to Life Membership, and their initiation fees and Life Membership subscriptions 
have been added to the permanent Endo^vment Fund of the College 

Dr Roy Colonel Mitchell, Mt Airj, N C 
Dr Jesse Dean Ril^, State Sanatorium, Ark 
Dr Vernon Cecil Rowland, Qeveland, Ohio 
Dr Frederick Slyfidd, Seattle, Wash 


Gifts to the College Library 

We gratcftilli acknowledge receipt of the following gifts to the College Library 
of Publications bj Members 
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Books 

Dr James R Lisa, F A C P , New York, N Y — ^“Bronchiectasis ” , 

Dr Bbirry R Litdi&dd, F A C P , Brookljm, N Y — ^"Therapeutics of In&nn and 
Childhood,” Vd I, 

Di Franklin B Peck, FA CP, Indianapolis, Ind — ^"Diabetes Abstracts,” 1942 
edition 


Repnnts 

Dr William A D Anderson (Associate), St Louis, Mo — 13 reprints, 

Dr George E Baker, F A C P , Casper, Wyo — 2 repnnts , 

Dr Robert S Berghoff, FA CP, Qiicago, 111 — 1 repnnt, 

J Edward Berk, FA CP, Captain, (MC), U S Army — ^1 reprint. 

Dr Leon L Blum (Associate), Terre Haute, Ind — 5 reprints, 

Dr Ralph O Qock, F A C P , Brooklyn, N Y — 1 reprint , 

Dr Charles F De Cans, FACP, Oklahoma City, Olda — 2 repnnts, 

Dr Elliott B Edie, FACP, Uniontown, Pa — 1 reprint. 

Dr Gt^y H Faget, FACP, U S Public Health Service, Canille, La — 1 reprint, 
Donald E Forster, FACP, Captain, (MC), U S Armj — 1 reprint, 

Josqih J Furlong, F A C P , Lieutenant, (MC), U S Armj — ^2 reprints, 

Dr Mayer A Green (Associate), Pittsbui^h, Pa — 1 reprint. 

Dr Lynn T Hall, FACP, Omaha, Nebr — 3 reprints. 

Dr John N Hayes, FACP, Saranac Lake, N Y — 3 reprints , 

Dr William E Jahsman, FACP, Femdale, Mich — ^1 reprint. 

Dr John J Weber, FACP, Brooklyn, N Y — 1 reprint. 

Dr Willard R Wirtli, FACP, New Orleans, La — 1 reprint 


Dr Theodore J Abemethy (Associate), Washington, D C, is non a member 
of the Commission on Acute Respiratory Diseases, and is stationed at Fort Bra^, 
N C He IS devoting Ins full time to research on respirator} diseases in the Armj 


Hie American College of Qiest Physiaans, through its Board of Regents, has 
announced tlie cancellation of its 1943 Annual Session 


The Executive Board of the American Public Healtli Association has announced 
that a Wartime Public Health Conference and die 72nd Annual Business Meeting 
of the Association will be hdd in New York, N Y , October 12-14, 1943 The pro- 
gram will be devoted exclusively to wartime emergenej matters as the\ aftect public 
health and die public health profession 


Hie 4th International Assembh of the Intel national College of Surgeons uill 
be held m New York, N Y , June 14-16, 1943 Tlic program will be deiotcd to viTir 
surgery and rehabilitation 


The American Urological Association has announced the cancellation of its 1943 
me etin g The Association also announ^ that the Fne Hundred Dollar Researdi 
Prize offered annualh will not be awarded this scar 


Leon H Warren (Associate), Major, (MC), U S Arms, spolc on "Militars 
Dermatology” in connection with a «!erics of lectures on the protcs«!ional -lepects oi 
mihtaix medicine conducted at George Washington Unnersitj Sdiool of Medicine o'l 
February 5, 1943 
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At the invitation of the Governor of the Terntoiy of Hawaii, Dr George Baehr, 
F A C P , Giief Medical Officer, Office of Civilian Defense, Washington, D C , 
recently conferred with local authorities on civilian defense activities Defense 
activities of the islands are being reorganized now that the government is in die 
process of being transferred from Army to civil authorities 

On February 24, 1943, Dr Badir spoke at the War Conference of the California 
Hospital Association held in Berkeley, Calif, on “Recent Observations in England 
and Scotland” and “Hospital Participation m the Emergency Medical Service ” 


On February 26, 1943, Paike, Davis & Company, Detroit, Mich, was awarded 
the Army-Navy “E” for excellence in the production of materials for sa\ing lives 
The “E” pennant was presented to Dr A W Lescohier, President of the Company, 
by John M Willis, F A C P , Brigadier General, (MC), U S Army, Commanding 
General at Camp Grant, 111 

Honored guests at the presentation ceremony included Dr Bruce H Douglas, 
F A C P , Health Commissioner of the City of Detroit, and Dr Warren B Cooksey, 
FA CP, Medical Director of the Detroit Section of die American Red Cioss 


Di B Earl Clarke, F A C P , Providence, R I , recendy spoke on “The His- 
tory of the Microscope and Early Microscopy” at a meeting of die Penobscot County 
Medical Association in Bangor, Maine 


On January 4, 1943, Dr Joseph Yampolsky, F A C P , Atlanta, Ga , was awarded 
die L C Fischer award of One Hundred Dollars for the best written paper presented 
before the Fulton County (Ga ) Medical Society during the past year The award, 
which was presented by Di Allen H Bunce, FA CP, Adanta, was given Dr 
Yampolsky for his work on "Syphilitic Aortitis in a Nine Year Old Child ” 


Dr E Perry McCullagh, F A C P , Qevdand, Ohio, spoke on “Male Sex Hor- 
mone” at a meeting of the Allegheny County Medical Society in Pittsburgh, Pa, 
January 19, 1943 


The U S Army General Hospital at Temple, Tex, has been named the Mc- 
Closkey General Hospital in honor of James A McCloskey, Major, (MC), U S 
Army, the first regular Army medical officer to lose his life in the present war witii 
Japan The McQoskey General Hospital, whidi was opened October 20, 1942, 
has a capacity at present of 1.500 beds, and is equipped to handle all types of 

Sloan G Stewart (Associate), Major, (MC), U S Army, h.is been named Chicl 
of Medicine 


Dr George S Bond, F A C P , Indianapolis, spoke on “Criteria in the Evaluation 
of Abnormal Hearts” at a two-day conference on industrial health conducted in 
Indianapolis, February 25-26, 1943, by tlie Committee on Industnal Health of die 
Indiana State Medical Association 


Dr Andrew C Wooftcr F A C P , has been assigned b\ the U S Public Health 
ScTMCc to Iowa to direct the \cncrcal disease program in that State during the war 
period 
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Dr Raymond Hussqr, F A C P , Associate Professor of Medicme, Johns Hopkms 
University School of Medicme, Baltimore, Md , has been appomted Saenti&c Director 
of the new Army Industrial Hygiene Laboratory at Johns Hopkins University School 
of Hygiene and Public Healdi 


Dr Andrew P Biddle, FA CP, Detroit, Midi, has been elected President of 
the Detroit Library Commission 


Dr Elmer E Glenn, F A C P , Springddd, Mo , was recently named President 
of the Missouri Tuberculosis Association 


Dr Ellen C Potter, F A C P , Trenton, N J , has been appointed Director of 
Mediane and Chairman of the Child Care Committee of tlie Office of Civilian De- 
fense Director of the State of New Jersqr 


Dr Russell L Ceal, FA CP, New York, N Y, has been named President 
of die New York Rheumatism Association This Association was formally or- 
ganized January 22, 1943, to "unite physicians in New York and environs who are 
mterested in arthritis and rheumatic disorders, to improve the treatment of patients 
with arthritis, particularly those attending the ardintis dimes in Greater New York, 
and to stimulate research on these disorders *’ 


Dr Raymond L Gregory, FA CP, has accepted an appointment as Professor 
of Medicme and Director of &e Outpatient Qinic, and Continuation Courses at the 
University of Texas Medical Branch, Galveston 


On February 11, 1943, Dr L Maxwell Lockie, F A C P , Buffalo, N Y , lec- 
tured on "Hie Management of Arthrihs, Acute and Qironic,” and on Februaiy 23, 
Dr Qayton W Greene, F A C P , Buffalo, lectured on "Renal Lesions Simulating 
Odier Maladies" before die Madison County Medical Society in Oneida, N Y 
These lectures were arranged by Dr Greene under die auspices of die Medical So- 
ciety of die State of New York as postgraduate instruction on the treatment of com- 
mon diseases 


Dr C L}don Harrell, FA CP, Norfolk, Va, \ias named President of the Sea- 
board Aledical Association at its annual meeting in Wilson, N C, December 1-3, 1942 


James O Gillespie, F A C P , Colonel, (hIC), U S Arm>, has been awarded die 
Dis tinguish ed Service Medal for "dei doping hospitals on Bataan Peninsula with 
only extremely limited personnel and equipment" Colonel Gillespie was Qiicf of the 
Medical Service at die Sternberg General Hospital in Manila at the outbreak of die 
W'ar He is now’ a prisoner of war 


On March 26, 1943, Dr Lloid F Crater, FA CP, New York, K Y, dditcred 
the 19di Ludiig Hektoen Lecture of the Frank Billings Foundition under the 
auspices of die Institute of Medicine of Chicago Dr Crater disaisscd “The Diag- 
nostic Problems of Earlj Cancer” 


The New Orleans tLa ) Graduate Medical Asseniblt hdd its 7th \nnutl A*;- 
seniblt, hlardi 15-18, 1943 Tlie program included Icctiirts clinics, sjmposmmc, 
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scientific and technical exhibits, medical motion pictmes and lound table luncheons 
Among the Fellows of the College who participated were Dr Tinsley R Harrison, 
Winston-Salem, N C , Dr Louis Hamman, Baltimore, Md , Dr Howard T Karsner, 
Clevdand, Ohio, and Lieutenant Colonel Edgar V Allen, (MC), U S Army 


On February 15, 1943, Edgar E Hume, FA CP, Colonel, (MC), U S Army, 
ddivered the 22nd Annual Beaumont Lecture at a meeting of die Wayne County 
Medical Society, Detioit, Mich Colond Hume spoke on "Contributions of U S 
Army Medical Officers to Science ” 


At the annual meeting of the Federation of State Medical Boards held m Chi- 
cago. 111, February 16, 1943, Dr Frank M Fuller, FACP, Keokuk, Iowa, ivas 
inducted into die Presidency Di Walter L Biernng, FACP, Des Moines, Iowa, 
was reelected Secretary-Treasurer 


At the annual meeting of the American Foundation for Tropical Medicine, Inc, 
New York, N Y., January 19, 1943, Thomas T Mackie, FACP, Lieutenant Colonel, 
(MC), U S Army, was elected President of die Foundation and Dr Willard C 
^ppleye, FACP, New York, N Y , Vice President 


The Chamber of Commerce of the United States recendy announced the crea- 
tion of a National Health Advisory Council to consider national healdi problems in 
connection with the war program Dr James S McLester, FACP, Professor of 
Medicine, University of Alabama Sdiool of Medicine, Birmingham, was named 
General Chairman of the Council Among the other Fellows of the College who have 
been named members of the Counal are 

Dr James E Paullin, Adanta, Ga 

Dr ‘George Morns Pieisol, Philadelphia, Pa 

Dr Russell M Wilder, Rochester, Minn 

Dr Joseph C Doane, Philadelphia, Pa 

Dr Louis Hamman, Baltimore, Md 

Dr Wallace M Yater, Washington, D C 

Dr Arthur F Chace, New York N Y 

Dr Paul D White, Boston, Mass 

Di J Burns Amberson, Jr, New York, N Y 

Dr Felix J Underwood, Jackson, Miss 

Dr Harry E Ungerleider, New York, N Y 


Ross T Mclntire, FACP, Rear Admiral, (MC), U S Navy, The Surgeon 
General, received the honorary degree of Doctor of Science at the commencemenl 
exercises of Marquette University School of Medicine, Milwaukee, Wis, February 
13, 1943 


Dr Samuel Poindexter, FACP, Acting College Governor for Idaho, Boise, 
was rccentK appointed a member of the Idaho State Board of Medical Examiners 


The Medical College of Virginia conducted a symposium on "Nutrition,” March 
25-27, in Richmond, Va Among diose who participated m the program were Dr 
William II Sebrell, Jr, FACP, U S Public Health Service, Bethesda, Md, and 
Dr Virgil P S}dcnstrickcr, FACP, Augusta, Ga 
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Di Robert Qiobot, FACP, New York, N Y, was recently elected Piesident 
of the Society for the Study of Asthma and Allied Conditions and Dr Will Cook 
Spain, FACP, New York, N Y , was reelected Secretary 


Tlie American Association of Industnal Physicians and Surgeons, the American 
Industrial Hygiene Association and the National Conference of Governmental 
Hygienists will hold a joint four-day “War Conference” m Rochester, N Y, May 
2^27, 1943 Among the problems that will be discussed from a practical standpoint 
are the mass entry of women into mdustry, older-ag^ employees, with their various 
associated problems, proper placement and employability considerations of the 4F 
rejectees, r^bilitation and proper employment of those already discharged from tlie 
military services because of disabling condibons, tome and other hazards from new 
substances, new processes, and tlie use of substitute materials, absenteeism, fatigue, 
nutrition, effects of long hours, double shifts, two-job workers, overtime, mcreased 
industrial accident rates, advances in the treatment of illnesses and injuries, and 
many others 


Lt Col H L QuidiLcl, (MC), USA, Retired, on Mardi 15 assumed the duty 
of Senior Exammmg Physician (chest) with the Nortli Carolina State Board of 
Health at Raleigh, N C 


Schedule of Futuse Regional Meetings 

Multi-State Regional Meetings for the duration of the War will take tlie place 
of tlie customary Annual Session Already such meetings have been held in Phibdel- 
phia, in Queago, in Boston and m New Orleans These have met witli universal 
favor and satisfaction Hie attendance lias averaged 40 per cent of the membership 
in die States represented, w’lth a very large representation of guest attendants from 
die Army, Navy and Public Healdi Service Programs are streamlined and carefully 
oiganized on subjects of the greatest importance and interest in diesc times, not only 
to civilian physicians, but to Medical Officers in our Armed Forces 

The customary program is an all-day session, concluding with an evening dinner- 
meeting, addressed by die President and other Officers of die College, and by high 
ranking Medical Officers and audiorities from the Armed Forces These meetings 
require but a minimum of lost time from practice or from active duty, and they afford 
not only an inspiring day of postgraduate work, but a wdconie respite from 
strenuous and continuous work The regional character of the meetings reduces the 
amount of travel, and the shortness of the sessions makes minimum demand upon hotel 
and meeting facilities 

SchedtAc 

Washington (Delaware, District of Columbia, Maryland North Carolina, Vir- 
ginia and West Virguiia), April 24, 1943 
Dr Wallace M Yater, Washington, Governor for the Di&tnct of 
Columbia, General Chatrman 

Great Falls (Montana and Wyoming), May 1 

Dr E D Hitchcock, Great Falls Governor for Montana, Gcnerel 
Chairman 

Kansas Citv (Kansas Missouri Nebraska and Oklahoma) Mav S 

Dr A C Griffith Kansas Citv Hurd Vice Prc««kiit Gtieral 
Chairman 
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Columbus (Kentucky, Ohio, Western Pennsylvania and West Viiginia), Ma y 
14 

Dr A B Browei, Dayton, Governor foi Ohio, Genet al Chav man. 
Dr Charles A Doan, Columbus, Local Chatmian 
Jacksonville (Alabama, Florida, Georgia and South Carolina), May ( ?) 

Dr T Z Cason, Jacksonville, Governor for Florida, General Chatr- 
man 


SPECIAL NOTICE 

The Research Council on Problems of Alcohol 
ANNOUNCE A $1,000 AWARD 
For Outstanding Research on Alcoholism During 1943 

1 The research for which the award will be gi anted must contribute new 
knowledge, in some branch of medicine, biology, or sociology, important to the under- 
standing or prevention or treatment of alcoholism 

2 Any scientist in the United States, Canada oi Latin America is eligible for 
the award 

3 The project may have been inaugurated at any time in the past or during the 
year 1943, provided (a) that a substantial part of the work be carried on during the 
year 1943, (b) that it be developed to a point at which significant conclusions are 
possible before die end of die year, and (c) that a report on the work has not been 
previously announced and described befoie a scientific body or previously published 

4 It IS desiiable, but not necessary, that diose planning to work for the awaid 
send to the Counal before Mardi 1, 1943, a statement of sucli intention If die 
Council receives sudi information, it can be helpful in the prevention of undesirable 
duplication of effort If a research project is conceived and inaugurated later in the 
year 1943, a statement of intention may be sent to die Council at a later date. 

5 A report on the work and resulting condusions must be submitted to the Re- 
search Council on Problems of Alcohol on or befoie February IS, 1944 The Council 
will provide an outline for use in the preparation of reports 

6 The award will be in cash, and will be given to an individual scientist whose 
work IS judged sufficiently outstanding and significant to merit the award 

7 The Committee of Award will consist of five persons — an officer of die Ameri- 
can Association for die Advancement of Science, and four representatives of the 
Scientific Committee of the Research Council on Problems of Alcohol 

8 If the Committee is not convinced of the outstanding merit of the research 
done during 1943, as described in reports submitted, it may, at its discretion, postpone 
the award until anodier year, or until such time as work of such merit has been 
performed 

The Council will send on request, to any scientist, an oudine of basic policies 
goierning its research program, lists of Council studies (completed, under way and 
contemplated), and information regarding the studies of other .igencies 

Scientists planning to do researcli in connection with the award may send a 
statement of intention to The Director, Thf Rfsfarcii Council on pRomiMs oi 
Aicoiioi, Pondficid Road West, BronxvtUe, Nexv York 
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AGP REGIONAL MEETING 
Columbus, May 14, 1943 

A Regioiul Meeting of the American College of Phvsicians for the States of Ken- 
tuck}, Ohio, West Virginia and Western Penns}hania will be held in Columbus, 
Friday, May 14, witli headquarters at the Neil House The meeting is sponsored by 
the College Governors for those States, Dr Qiauncey W Dowden, Louisville, Gov- 
ernor for Kentucky, Dr A B Broiver, Dayton, Governor for Ohio, Dr Albert H 
Hoge,* Bluefield, Governor for West Virgmia, Dr R R Snowden, Pittsburgh, Gov- 
ernor for Western Penns}lvania Dr Brower is the General Chairman and Dr 
Charles A Doan of Columbus is the Chairman of Local Arrangements 

The scientific program will open at 10 00 a m at the Neil House and except for 
a luncheon intermission, will continue through the day to 5 00 pm A concluding 
dinner meeting w'lll be hdd in the evening when q number of distinguished guests will 
make brief addresses among whom will be Dr James E Paullin, President, Atlanta, 
Ga , Lt Col F Dennette Adams, Columbus, Medical Consultant to the Fifth Service 
Command and ofiicial envo} of the Surgeon General of the U S Arm^ , Comdr 
Edward L Bortz, Philadelphia, Chairman of the Committee on War-Time Graduate 
Aledical Meetings and emoy of the Surgeon General of the U S Na\y, Bngadicr 
General Eugen G Reinartz of the School of Aviation ^ledicme, Randolph Field, Tex , 
Edward R Lovdand, Executive Secretary of die College, Philadelphia 

The tentative program follows 

(Topic not }et announced ) Eugen G Reinartz, F A C P , Brigadier General, (MC), 
USA, School of Aviation Medicine, Randolph Field, Tex 

“Tlie Atypical or Virus Pneumonia ” Bruce Kennedi Wiseman, F A C P , Professor 
of Medicine, Ohio State University College of Medicine, Columbus, Ohio 

"Some Qinical Aspects of Epidemic Meningococcus Infections ” F Dennette Adams, 
FA CP, Lt Col, (MC), USA, Medical Consultant, Fifth Service Command, 
Fort Hayes, Columbus, Ohio 

“Recent Trend on Experiment and Hieory on die Influence of Training on Some 
Visual Function" Samud Renshawr, PhD (b> invitation), Professor of Ex- 
perimental Psydiology, Ohio State tlniversit}, Columbus, Ohio 

“Industrial Medical Problems in War Production " T Lvle Hazlett, F A C P , Pro- 
fessor of Industrial Medicine, University of Pittsburgh School of Medicine, 
Medical Director, Westinghousc Electric A Manufacturing Co , Pittsburgh, Pa 

"The Problem of Tuberculosis in Apparend} Healthv Man as Shown in the Routine 
Examinations for Induction into the Armed Forces” C Howard Marev, 
FA CP, Associate Professor of Medicine, Unnersitv of Pittsburgh Sdiool of 
Medicine, Medical Director, Tuberculosis League of Pittsburgh, Pittsburgh Pa 

"Traumatic Lesions of the Heart ” Edward J AIcGradi (bv invitation), Dcparlincnt 
of Surgery, Universit} of Cincinnati College of Medicine, Cincinnati, Ohio 

(Topic not }et announced) Ro} W Scott FA CP, Professor of Qinical Mcdi- 
ane, Western Reserve Universitv Sdiool of Medicine Phvsiaan-in-Qiief. Citv 
Hospital, Qevdand, Ohio 


* Deceased, April 9, 1943 
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“Endocrine Regulation of Growth” Willard O Thompson, FA CP, Associate 
Qinical Professor of Medicine, Rush Medical College, Chicago, 111 

“Qinical Endoscopy Studies of the Tiadieal Tree ” Maurice G Bucldes, F A C P , 
Instructor in Medicine, University of Louisville School of Medicine, Louisville, 
Ky 

“Mineral Metabolism” Zolton T Wirtschafter (Associate), Major, (MC), USA, 
Chief, Section of Civilian Medicine and Industiial Hygiene, Wright Field, Day- 
ton, Ohio 

“Deficiency Diseases in Relationship to tiie Nervous System ” Charles D Aring (by 
invitation). Associate Professoi of Medicine, University of Cincinnati College 
of Medicine, Cincinnati, Ohio 

“The National History of Tubeiculous Tracheal Bronchitis” David Salkin, 
F ACP, Instructor in Medicine, West Virginia University School of Medicine; 
Medical Director, Hopemont Sanitarium, Hopemont, W Va 
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OBITUARIES 

DR OLIVER M LAYTON 

Dr Olivei M Layton, F A C P , Fond du Lac, Wisconsin, was born 
Januar}' 20, 1871, and died on Decembei 27, 1942 He received his medi- 
cal degree from Rush Medical College in 1895 He engaged in the practice 
of medicine in Metropolis, Midiigan for a period of five jears In 1901 
Dr Layton came to Fairwatei, Wisconsin He was also a registeied Phar- 
macist in Fairw'ater He continued his practice in Fairwater until 1912 
at w'hich time he returned to tlie Rush Medical College for postgraduate 
study He returned to Fond du Lac, Wisconsin, in 1916 w'here he engaged 
in the practice of Internal Medicine until the time of his death 

Dr Layton became a member of the Wisconsin State Medical Society in 
1916 He w'as an active member of the Fond du Lac County Medical 
Society, acting fiist as Secretary of the organization and in 1920 he was 
elected President of the society He wrc« elected a Fellow of tlie American 
College of Physicians m 1920 

During the World War I, Dr Layton w^as a member of the Aledical 
Reserve He served as Medical Director of the District Advisor}' Board 
of tlie American Red Cross He was appointed as Medical Director of 
the St Agnes School of Nursing at Fond du Lac, Wisconsin Dr Layton 
was an earnest student of medicine, devoted to his patients and was held in 
high esteem by Ins fellow practitioneis He was active in civic affairs and 
devoted much time to teaching in the school of nursing and instructing in 
the Red Cross 

Dr Layton died suddenly from coronary thrombosis on December 27, 
1942 He is survived by his wife, one son and two daughters His many 
grateful patients, as w'ell as his brother practitioners, mourn his passing 

Elmer L Sevringhaus, M D , F A C P , 

Governor for Wisconsin 

DR PETER WHITMAN ROWLAND 

Dr Peter Whitman Rowland, Jr, one of Memphis’ leading ph}siciaiis 
died suddenly Januar} 10, 1943, w'hile at work He was born January 23. 
1893, at Coffeeville, Miss He receded his BS degree from the Unner- 
sit}' of Mississippi 111 1912, and his degree in medicine from the Unncrsil} 
of Virginia in 1919 

He W'as Assistant Professor of Bactenolog}' and Paiholog} at the Uni- 
versity of Mississippi during 1920 and 1921, and Assistant Professor of 
Mcdiaiie in the Unuersity of Tennessee from 1930 to 19*10 

He had been a Fellow in the Aincncan College of Plnsicians since 1928 
He W'as a member of the Memphis and Shclb} County Medical Socicl} , the 
Tennessee State Medical Association, the Southern Medical X'ssociation 
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the American Medical Association, and a Diplomate of the American Board 
of Internal Medicine 

Dr Rowland was an intense and profound student of medicine, especially 
interested in diseases of the cardiovascular system and diabetes mellitus 
He leaves a very distinguished father who has taught in the Medical 
School of the University of Mississippi for 41 years; his wife, Mis Jane 
Taliaferro Rowland, and a son, Peter Whitman Rowland III 

William Calvert Chaney, MD, FA CP, 

Governor for Tennessee . 

DR FRED HERMAN KRUSE 

Dr Fred Herman Kruse, FA CP, was boin in Kentucky, June 30, 
1879 ; he died at his home, m San Francisco, January 14, 1943 

Dr Kruse spent his early life in California and became a teacher in the 
public schools before entering upon the study of medicine He received 
the degree of B S in 1913 and M D in 1915 from the University of Cali- 
fornia In 1915 and 1916 he served a medical internship at the University 
of California With the exception of the following year, during whidi he 
was a Medical Resident at the Johns Hopkins Hospital, Baltimore, Dr Kruse 
maintained an active teaching and visiting connection with the Medical 
School and Hospital of the University of California At the time of his 
death, and for some years before, he was Clinical Professor of Medicine and 
Chief of the Gastro-enterology Clinic He was also a member of the Staff 
of the Franklin Hospital in San Francisco 

Dr Kruse belonged to die San Francisco County Medical Society, Cali- 
fornia State Medical Association, the California Academy of Medicine and 
American Gastro-enterological Assoaation He was a Fellow of the Amer- 
ican Medical Association, and a Fellow of the American College of Physi- 
cians since 1931, Diplomate, American Board of Internal Medicine 

As a diagnostician and consultant. Dr Kruse enjoyed a well-earned rep- 
utation on the Paahc Coast His services were in constant demand and he 
was never too busy nor too tired to devote meticulous care and much thought 
to the diagnostic problems of his patients Gifted with a friendly, sym- 
pathetic personality, he was able to acliieve much in his career that scientific 
medicine alone would scarcely have accomplished Modest and self-sacri- 
ficing, he was entirely devoted to family, friends, students and patients 

Ernest H Falconer, MD, FACP, 

Governor for Northern California 

DR WILLIAM BYRNE BROWN 

Dr William Byrne Brown, FACP, Director of the Division of Health 
Education at Stephens College, Columbia, 2kIo , died suddenly, November 8. 
1942. of heart disease He was born in Webster, W Va , August 2, 1904 
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He received liis A B degree from West Virginia Uni\ersity in 1927 and his 
B S degree in mediane from the same institution in 1933 He graduated 
from Rush Medical College, Chicago, in 1934 and received his degree after 
an internship at St Luke’s Hospital m that city In September, 1936, he 
went to Stephens College as Resident Physiaan in the Division of Health 
Education, and in June, 1939, upon the retirement of Dr Frank G Nifong, 
Dr Brown succeeded to the Directorship of Health Education, which position 
he held at the time of his death 

, Dr Brown took an active part in the activities of the American Student 
Health Association, holding the office of Chairman of the Committee on 
Organization and Administration at the time of his death He was a mem- 
ber of the Boone County Medical Society (Piesident, 1941), a member of 
the Missouri State Medical Association, a Fellow of the American Medical 
Association, and had been a Fellow of the American College of Physicians 
since 1941 

Ralph A Kinsella, M D , F A C P , 

Goiernor for klissouri 

DR HERBERT ELDRIDGE MILLIKEN 

Dr Herbert Eldridge Milliken died as the result of myocardial infarction 
at Portland, Maine February 9, 1943 His final illness uas a recurrence of 
a disease which had forced his retirement from practice four jears earlier 

Dr Milliken was born in Surry, Maine, Januar} 25, 1880 He was 
graduated from Bowdoin Medical School in 1901 and served as house of- 
ficer at die Maine General Hospital in Portland and the Rhode Island State 
Hospital m Providence He practiced for a 3 'ear in Northeast Harbor, 
Maine, thai moved to Watemlle where he remained until 1910 On the 
latter date he remoi ed to Portland and continued his practice there for the 
remainder of his life In 1912 he left for a >ear of study in Vienna On 
his return to Portland, Dr Milhken restricted his practice to internal medi- 
cine 

As an officer in the Medical Reserve Corps, United States Ann}', during 
Woild War I, Dr Milliken was at first in charge of the Gastro-enlerological 
Service at tlie Base Hospital at Camp Dodge, low a He w as later transferred 
to Camp Greene, North Carolina to serve as lecturer and instructor in 
plysical diagnosis during the mobilization period He was ordered o\cr- 
seas August 14, 1918 served with Base Hospital 54 and later was made 
Chief of Medieal SerMce of Unit 8 , a post which he held until his discharge 
from the semce July 31, 1919 He then continued the practice of internal 
medicine in Portland for the next twentj jear*. 

Dr Milliken was elected to Fellowship in The American College of 
Phjsicians in 1927 He was a member of the American Medical A<soci- 
ation, the Maine ^Icdical Association, the Cumberland Count} Medical 
Societ}, the Portland klcdical Club and the Maine IIi‘storical Sociclv He 


718 


COLLEGE NEWS NOTES 


was Consultant in Internal Medicine, U S Public Healtli Service and held 
a commission as Lieutenant Colonel, Medical Reserve Corps, United States 
Army For many years he was a member of the medical staff of the Maine 
General Hospital He served as instructor in physical diagnosis at the 
Bowdoin Medical School from 1913 to 1917 

Dr Milliken will be remembered, alike by colleag^ues and by patients, as 
a thoughtful, studious physician, whose decisions were made only after 
thorough investigation and careful deliberation 

E H Drake, , 
Governor for Maine 

DR ERNEST BORING PORTER 

Dr Ernest Boring Poiter, FACP, of Altadena, California, died of 
coronary thrombosis on November IS, 1942 ^ 

Dr Porter was born in New Jersey on Febiuaiy 26, 1895 He received 
his B S degree in 1924 and graduated in 1925 as Doctor of Medicine from 
Northwestern Univeisity Medical School 

For the first four years of his brief medical careei he was associated 
with Dr James F Churchill of San Diego, fiom Avhom he gained much 
knowledge of Internal Medicine From 1925 to 1934 he was a Member of 
the Staff of the Mercy Hosjhtal, San Diego, at which institution he attained 
the position of Chief of Staff foi one year During the same period he 
served on the medical staff of the Scripps Metabolic Hospital and the San 
Diego County General Hospital, where he was Chief of Staff for two years 
Dr Porter was a member of the San Diego Medical Society, the California 
Medical Association and a Fellow of the American Medical Association 
In 1938 he became a Fellow of the American College of Physicians 

A few years ago failing health compelled him to retire fiom active prac- 
tice, and Ills untimely death at the age of foity-seven brought a close to a 
most promising careei in the field of Internal Medicine 

Roy E Thomas, M D , FACP, 
Governor for Southern California 
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CANCER OF THE STOMACH* WITH SPECIAL 
REFERENCE TO EARLY DIAGNOSIS^ 

By I W Held, M D , F A C P , and Irving Busch, M D , FACS, 

New Yotk, N Y 

The small percentage of five year survivals following operative inter- 
vention in cases of caranoma of die stomach has been very discouraging 
The aim of all diagnostic methods has, therefore, been to establish an early 
diagnosis Nevertheless, only between 30 and 40 per cent of cases of re- 
sectable cancer of the stomach are submitted to the surgeon Patients with 
cancer who never reach the operating table are in one of two categories 
The cancer is either of such a malignant nature tliat it spreads very rapidl> 
to the neighboring glands and organs, or to distant structures , or the gronlJi 
has invaded a silent area of the stomach, remaining asymptomatic Such 
a patient presents himself for treatment when the lesion has already reached 
an inoperable stage 

From our clinical experience, it seems appropriate to divide cancer of the 
stomadi into two groups The first group comprises tliose cases in which 
the cancer starts on a perfectly healthy gastric mucous membrane In tlie 
second group the cancer develops on a previously diseased mucous membrane 

In die first group are approximately 70 per cent of all the cases In 
reality, the patient will often volunteer die information that he has had an 
iron clad stomadi and could digest evcrydiing Though most of these 
patients are above the age of 50, die cancer ma}’ occur in younger indn iduals. 
and eien before die age of 20 The younger the indnidual, the more ma- 
lignant the growth 

A\nien the cancer affects the silent area of die stomach (die greater 
curvature of die pars media or the lesser cunature) iniolving more of the 
anterior wall dian die posterior wall, gastric motiliti is usuall} not inter- 
fered with ' Consequently the patient does not present himself until a good 
sized palpable mass can be detected in the epigastrium The subjectiic 
symptoms arc extremely' lague, consisting of epigastric distress, belching, 

*Rccci\cd for publicabon rcbruio 19, 1942 
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fullness m the epigastrium, loss of appetite, coated tongue and dryness of the 
mouth There may be only moderate loss of weight, especially if the symp- 
toms are of a few weeks’ duration. Gastric acidity may be normal, although 
occasionally there is sub- or even anacidity Normal acidity should not in- 



Fig 1 Hour glass stomach due to carcuioma of tlic pars media 


fluciicc the diagnosis In younger individuals, particularly in the rare cases 
of cancer of the stomach occurring before the age of 30, all the clinical evi- 
dence of cancer can exist despite a perfectly nonnal acidity 

When the cancerous lesion involves the posterior wall of the pars media, 
|)ain in the epigastrium radiating to the back is a proniinenl symptom I he 
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pain IS often excruciating, and is worse at night, necessitating the adminis- 
tration of narcotics The greater the involvement of the posterior waU, the 
less accessible is the lesion to palpation. 

If the cancer invades tlie entire anterior and posterior walls of the pars 
media, the characteristic cancer hour glass stomach is produced (figure 1) 



Fic 2 Hour glass stoniadi due to ulcer on leaser cur\aturc 


The edges of the constricted portion arc irregular, and the canal betneen 
the upper and lovvei part of the hour glass is centrally situated, in contra- 
distinction to the canal of hour glass due to ulcer (figure 2), in whicli case 
the connecting canal is on a line uith the lesser curvature of the «!toinach 
Furthermore, as seen in the figures, m cancer houi glass sioinach the upjK.r 
sac fills onlj partial!} uilh barium and. therefore, is smaller than the lower 
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sac which is more completely filled This is due to the rigidity of the canal 
which permits the barium to rush through On the other hand, in the ulcer 
hour glass, the connecting canal between the two sacs is usually spastic and 
inhibits passage of the barium meal The upper sac, therefore, contains 
the greater part of the barium meal In some cases in which there is a 
stenosmg ulcer of the pylorus and an ulcer of the lesser curvature of the 
stomach, tlie hour glass will show the lower sac to be half-moon shaped and 
larger than the upper sac (figure 3) 



Fig 3 Stenosmg ulcer of pylorus and ulcer of lesser curvature, producing hour glass 
stomach, the lower sac half-moon sliaped (Stomach photographed from left to right ) 

If the cancer develops at the next most common site, namely at the pre- 
pyloric region, and if it is not the rare annular type which invades the lumen 
of the pylorus, motility disturbances are absent Such patients have insuf- 
ficient subjective symptoms to present themselves for early treatment 
When seen they liaA^e a large, tender, freely movable, palpable tumor in the 
epigastric region, and to the right of the median line In these cases there is 
subacidity or anacidity 

Cancer of the pyloric region usually develops later in life than docs 
cancer of the pars media, and is often ^ery insidious in onset The symp- 
toms are ^ery \ague, consisting primarily of loss of appetite, with a marked 
dislike for meats A patient in his late forties or fifties w'lio previously had 
no digestne disturbances, presenting himself with such symptom";, tvtii if 
the acidity is normal, should be subjected to a ^cry careful roentgenologic 
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and gastroscopic examination m order that the cancer in its earliest stage 
should not be overlooked 

The rapid passage of food into the duodenum visualized roentgenologi- 
cally IS an important finding in early oises of pyloric cancer The pylorus 
presents a rigid tube which, however, is not irregular, so that unless the 
roentgenologist knows the clinical history, he may be unable to make a 
diagnosis of cancer from the roentgen-ray examination alone We adhere 
to the teadiing of Holzknecht ^ as to the diagnosis of a scirrhous carcinoma 
of the pylorus in previously healthy middle aged or elderly individuals The 
. essence of his observations as early as 1910 is the following The outstand- 
ing symptoms leading to such a diagnosis are subacidity or anacidity, a rigid 
pylorus through whidi food passes with extraordinary rapidity in the early 
part of digestion, incomplete emptying of the stomach after four or five 
hours, and diminished or absent peristaltic waves in the pyloric region and 
a conspicuous absence of antral contraction We are m accord with Holz- 
knecht tliat such cases should be given the benefit of surgical intci^'ention 
It IS quite true tliat occasionally tins t}'pe of pylorus might be due to a 
chronic pyloritis, so that resection may only rexeal the presence of an in- 
flammatory lesion, but in the majority of cases one is rewarded by having 
diagnosed cancer in the resectable stage 

The rapid passage of food during the early part of digestion is due to tlie 
fact that the sphincter pylori has not been invaded by the lesion and is patent 
This may be compared to caranoma of the rectum in whidi case tlie sphincter 
am acts in a similar manner, or to cancer in the lower end of the esophagus 
in which passage of food into the stomadi is not disturbed although there is 
accumulation of food in the esophagus proper and dilatation of the esophagus 
due to atony of the organ 

Disturbed motility is an early phenomenon if the lumen of the pylorus is 
invaded by an annular carcinoma Subacidity is tlie rule, and lactic acid is 
also present if there is marked gastric stasis Epigastric pain, rclicied bj' 
spontaneous or induced vomiting, is frequent in these cases (figure 4) 

Occasionally tlie cancer imades exclusnely the posterior uall and lesser 
cun'ature of the stomadi Characteristic symptoms are persistent pain in 
the lower dorsal and epigastric region, frequent \omiting of bile stained 
gastric secretions, regurgitation of gastnc secretions into the esophagus and 
mouth causing burning in the epigastnc region and behind the sternum, 
persistent dryness of tlie throat and tongue whidi is frequenth fissured 
The pain and regurgitation arc aggravated when the patient lies on Ins back, 
so that he seeks a comfortable position for relief of tlicsc svmptonis In 
most of these instances the cancer is a slowly growing sarrhous t\pc and 
the roentgenological evidence reveals a rigid pars media, absence of peri- 
stalsis, and occasionally actual deformity of the pars media 

A rarer site of cancer of tlie stomadi is the cardia Deglutition dis- 
turbance IS the earliest sjmptom, and cardiosjiasm is alwavs present It 
iiiav be cxtrcniclv difficult at times to detect the cancer rocntgcnologicallv 
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No effort should be spared m this direction Films should be taken in eveiy 
possible position, namely, standing, recumbent, supine, right and left oblique 
and particularly in the Levy-Dorn position, i e , with the patient in the supine 
position, buttocks elevated, the rays directed to the cardiac end It is of 
great importance tliat every effort should be made to visualize the air bubble 
Deformity of the air bubble is an important sign in cancer of that location 
If tlie air bubble is not visualized, it is advisable to give tlie patient a Seidlitz 



Fig 4 Annular carcinoma of pjlorus showing obstruction 


powder, and wrilhm two to fi\e minutes, to take another roentgenogram 
This often facilitates the roentgenological visualization of the an bubble If 
the aspirated contents by stomach tube show an excess of blood, particularly 
old blood, It IS of diagnostic importance Esophagoscopy and gastroscopy 
arc of diagnostic aid Recent surgical advances for cancer in this region ” 
ha\c facilitated more satisfactoiy' treatment of this type of lesion than in 
the past and maj extend the opportunity for favorable life expectancy 
We know from exixiricnee that manj of these ca^cs ,ire looked upon as 
ncr\'oiis cardiospasm During the lime that elapses w'lthout any mttrvcn- 
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tion, avitaminosis and dehydration usually result, so tliat the poor condition 
of tlie patient renders surgery impossible 

Another site for a slowly developing carcinoma is the entire posterior 
wall of the stomacli without invasion of the anterior wall or curvatures, in 
which tlie roentgenogram is negative and no mass is palpable Only gastro- 
scopic examination with a biopsy can establish the Aagnosis Pain in die 
upper abdomen independent of meals is the most striking symptom, but the 
diagnosis may be overlooked for months or even years because of the nega- 
tive findings Early gastroscopic examination in these cases is, therefore, 
urgent 

Scirrhous carcinoma of the entiie stomach, or a "leather bottle stomach" 
roentgenologically, the stomach appearing as a narrow, rigid tube, is anothei 
lare and slowly gi owing malignancy The stomach is transversely placed, 
well above the umbilicus Fluoroscopically, the barium is seen to pass 
through so rapidty that within a half or tliree-quarters of an hour, tlie entiie 
stomach is empty The air bubble is veiy small or entirely absent The 
fundus IS either absent or very small Often the barium is reguigitatcd into 
the esophagus, and the esopliagus and stomacli appear as two tubes (figure 
5) — a vertical (esophagus) connecting witli a transverse (stomach) tube 
The lesion is frequently called linitis plastica Because of its slowness of 
growth. It acts almost like a benign lesion, yet its eventual outcome is that of 
any slowly growing carcinoma Tliese cases have complete absence of 
HCl and ferments (adiyha) 

We have dwelt in detail on the slowly growing types of cancer that 
develop on a healthy gastric mucous membrane They should be subjected 
to surgery even if a large palpable mass is present because there is no ten- 
dency to early metastasis Although ladical surgery is necessary, with a 
mortality as high as 10 to 15 per cent, if the operation is successful, lasting 
and good results may be expected Witliout operative intervention it must 
be remembered tliat the mortality is 100 per cent 

It IS very difficult to foretell the percentage of five year survu'als or even 
cures m the above groups of cases, but it may be said that in the absence of 
metastases, and with a successful operation, tlie patient can go on for man> 
years without recurrence In these cases the presence of a marked secon- 
dary anemia should not deter one from surgical intervention provided there 
IS adequate preoperativc preparation \Vhen there has been prolonged ob- 
struction and marked atony of the stomacli one should resort to gastric 
lavage for 10 to 12 days preceding operation If the patient is Ncrj weak, it 
may be advisable to do a tiio stage operation, ic gastroenterostomy fol- 
loiicd by a resection about one month later 

The medullary form of caranoma of the stomach usually arises on a 
prcMOUsly hcaltliy mucous membrane, grows \cry rapidh and has a tendenej 
to early metastases The metastases arc through the hmphatic!, mainh to 
the neighboring glands, and to the Incr, but ma> also spread quickh to the 
peritoneum and to the i>ouch of Douglas In rare instances metastases ma\ 
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spread by way of the blood to distant organs In the early stage the growth 
m the liver consists of numerous small nodules There is usually anemia 



Kit» 5 Scirrhous carcinoma of entire stomach, where esophagus and stomach appiar «is 

tvo tiib^s at right angles to each other 


\ar\ ing in degree The syiiiptoins arc gastric distress, rapid loss of appetite, 
loss of weight, occasioiiarcpiga«5tric pain and carh cMdcnce of cacluxia A 
paliiahle mass can be detected carl> in the epigastric region Roentgen-ra} 
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shows an eaten out pars media, extendmg to the pylorus (figure 6) If the 
liver IS not very large and nodular, if there is no asates and there is no rectal 
shelf, and jaundice is absent, it is advisable to prepare the patient carefully by 
blood transfusion for surgical intervention It is well known that most sur- 
geons, finding only a few nodules in the liver, may do a gastrectomy with 
removal of some of the glands If the patient survives the operation, he 
may be comfortable for a year or even longer However, the immediate 



Fic 6 Mcdullar> caixinoina (Stomach photographed from left to right) 


mortality ma> be as high as 30 to 40 per cent We agree with A A Berg 
(personal communication) that the above cases are just as much entitled to 
prolongation of life and a comfortable existence as those patients whom the 
internist treats for renal disease with progressne uremia, or progressive 
heart failure, although the span of life will not be long 

Finally, there are cases, fortunatclj smaller m number, m whidi the 
mctastascs are mainly through tlic blood stream and partially through the 
lymphatics The primarj gastric growth is usualK \cr\ Miiall, at times no 
larger than a hazel nut The local gastric sjniptoms are insignificant Tlic 
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patient may present himself with complaints of weakness, elevation of ter 
perature, increased respirations Tlie physical signs in the lungs may 1 
very meager, but the roentgen-ray examination of the chest shows evidem 
of lymphangitis carcinomatosis In rare instances, metastases may 1 
present in the brain, so tliat the s)rmptoms may lead to an erroneous dia[ 
nosis of primary brain tumor These cases, because of tlieir widesprea 
metastases, are not amenable to surgical intervention 

Of major importance in tins discussion aie the remaining 30 per cent o 
the cases in which the cancel ous lesion develops on a previously disease 
mucous membrane This group comprises patients who have had gastri 
complaints for many years befoie cancel developed, and those in whom th 
gi owth of cancel is so slow, as shown by Eusternian “ and others, that th 
lesion remains localized for several years 

The precancerous symptoms vary m natuic and aie usually very bizaiu 
and iioncharacteristic, and are, therefore, interpreted mostly as neurogenic 
There jare three separate groups of dinical entities on the soil of whicli th 
cancer develops (1) gastritis, (2) polyps, and (3) gastiic ulcei 

Gastiitis The most important gioup comprises cases of gastritis T 
appreciation and absolute clinical establishment of this condition must 
credited to the signihcant work of Schindler® and his co-woikq 
Scliindler perfected the flexible gastioscope and was able to demonstrate 
gastritis is by no means rare, and he showed that on the basis of gastiitj 
cancer may develop in some instances His contiibution is of extreme ir^ 
portance in that it made observers conscious that many cases whicli were 
interpreted as having functional disorders were in reality suffering fron 
gastritis Scliindlei furthermore called attention to the fact that if the 
symptoms become aggravated and the patient showed evidence of wasting, 
the gastioscope may establish the presence of early cancel before roentgen 
diagnosis is possible, thus enabling early surgical intervention and possibility 
of permanent cure 

In order to establish the diagnosis of primary gastritis we must evaluate 
Its accompanying symptoms, especially since they are not characteristic 
The patient usually has a very sensitive digestive apparatus, a capricious ap- 
petite, a coated tongue, a dry mouth, and pain is conspicuously absent 
Upper abdominal distress which may persist for days or weeks is a very 
frequent sjTnptom Because of the chronicity of the condition, the patient 
becomes accustomed to the symptoms with the result that the loss of weight 
may be offset by a sufficient qualitative food intake If there be an acci- 
dental error in diet, recurrence of symptoms usually results The patient is 
constipated and persistent pyrosis may be present not only in the epigastrium 
but often behind the sternum There is regurgitation of food or gastric 
secretion of disagreeable taste, and sometimes of an offensive odor In most 
ca‘!es, the gastric secretions arc qualitatncly and c\cn quantitatively affected 
Subacidity is the rule, pro\oking the question as to whether there is diminu- 
tion of actual secretion, or wlicthcr the normal gastric secretion is ncii- 
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tralized by the excessive gastric mucus due to tlie presence of catarrh In 
die vast majority of cases the latter condition exists^ and is demonstrable by 
the aspirated gastnc contents Macroscopically there is a large quantity of 
mucus, microscopically, there are red and white cells in addition to mucous 
shreds 

Roentgen-ray studies of the mucous membrane show definite thickening 
of the gastric rugae and deposits of islands of barium varying in size and 
shape 

Patients with gastritis as a rule are not awakened by pain, as is the case 
111 gall-bladder disease oi peptic ulcer In persistent true achylia there may 
be a tendency to loose bowel movements (gastrogenic diarrhea) and also 
poor digestion of meat, die latter explaming the presence of undigested meat 
fibers m die stools 

Schindler has stressed the fact diat in all forms of gastritis, extragastnc 
symptoms such as headadie, nervousness, numbness and tingling of die 
fingers and toes may be present 

If such patients begin to show persistent and aggrai'ated gastric digestive 
sturbances, they must be observed at regular intervals of three mondis 
T bodi gastroscopic and roentgenologic studies, in order to detect die 
esence of malignancy as early as possible Bodi these studies are essential 
cause even m die hands of the most skillful gastroscopist, one will cn- 
lunter an occasional case m whicli the presence of a small carcinoma may 
scape detection Roentgenologic evidence of stiffening of the pars media 
and pylorus or veiy active or complete absence of peristalsis of the pars 
media and pylorus, justifies surgical exploration Schindler and manj 
others state that it is very difficult to detect a small lesion high up in the 
fundus, gastroscopically, contrary to what one would expect Early evi- 
dence of incomplete cardiospasm and deformity of the air bag, imperfect 
visualization of die cardiac end of die stoniacli and slight deformiy of the 
same when films are taken in varying positions (as described above) may 
lead to earher suspicion and even a diagnosis by roentgenogram On the 
odier hand, when a lesion is situated on die posterior wall of the pars media, 
especially if it is die sloivly gi owing, flat carcinoma of the scirrhous tjpc, 
only by use of die gastroscope can positnc evidence in this early state be 
demonstrated Roentgenologically, even considerable imohement of the 
posterior wall may escape detection 

Of vital importance from die practical point of mcw is cancer of the 
pyloric portion Here both gastroscopic and roentgen cNaminations maj 
at first be disappointing, but occasionally, at an carlj stage, although the 
pylorus maj’ be regular in outline, it is narrower Uian normal, rc«cmbhng 
pylorospasm A narrowed pylorus m conjunction with aincidily is icr\ 
suspicious of cancer How'Cier, pylorospasm sccondarj to gall-bladder 
disease may also exist, as first pointed out bj Holzknecht and Lugcr * If 
pylorospasm persists, even though gastroscopic examination is ntgatne, 
exploratory' laparotomy is justifiable 
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Polyps There are two types of polyps, namely, tlie congenital and tlie 
acquired 

The congemtal type may be single or multiple and pedunculated The 
multiple congenital polyps are usually small The single type may readi a 
large size We have encountered a case m which tlie polyp was the size of a 
tangerine These polyps are usually asymptomatic and are only accidentally 
discovered, either at postmortem examination, or roentgenologically by the 
appearance of negative circular shadows in die stomach At times diey 
bleed, and the large single pol)q) may give rise to uncontrollable hemorrhage 
which can be stopped only by operative intervention 

Of greater importance from the standpoint of the development of cancer 
is the acquired type of polyp This originates on the basis of gastritis (gas- 
tritis polyposa) Gastroscopy and biopsy are the conclusive diagnostic, 
methods and surgery is indicated if the findings warrant it 

Gastric Ulcer Finally, we have the diird group, gastric cancer on an 
ulcer basis There is still a great deal of controversy and extreme di- 
vergence of opinion as to the frequency with whicli gastric ulcer eventually 
becomes malignant The painstaking studies of Wilson and McCarty ® of 
the Mayo Clinic on this subject were originally quoted as indicating between 
60 and 70 per cent The erroneous impression was created that in 60 or 70 
per cent of ulcers a cancer developed What they actually meant was that 
in 60 or 70 per cent of cancer cases diere was a previous ulcer They paid 
strict attention to the cytology of the lesion If elongated and deformed 
cells (cytoplasia) were found m the base of the ulcer, it was considered 
malignant Finsterer, who in great measure agrees with these observations, 
IS of tlie opinion that the cytoplasia must involve the edges of the ulcer as 
well Some patliologists, particularly keen observers like Aschoff® and 
Ewing,^ do not share this opinion The former states that the highest per- 
centage he encountered on an ulcer basis was 2^4 to 3 per cent, and further- 
more, that, “cancer can frequently ulcerate, but an iilcei seldom cancerates ” 
Ewing doubts completely the existence of cancer on an nicer basis 
Schindler is uncompromising in his opinion He denies completely the oc- 
currence of cancer on an ulcer basis 

It has been our experience with cases in which the history could be 
traced, that gastric ulcer has preceded the onset of cancer by a number of 
years We stated in a prc\ lous communication ® that it may occur in 2 to 3 
per cent of the cases It is ratlier striking that in a recent contribution, 
Walters ® stated that in one-third of the cases operated on for cancer of the 
•stomach, there had been ulcer symptoms We have similarly encountered 
cases of pro\ed clinical cancer, in which the symptoms were Uiosc of ulcer, 
although no ulcer ever existed 

In this group there arc two subgroups, one in -which ulcer actually pre- 
ceded the dc\clopment of cancer, and the second in which the cancer begins 
with ulcer symptoms, without the presence of ulcer. We wish to stress the 
fact that in both subgroups the symptoms of cancer develop graduallj, the 
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lesion IS more benign in its behavior and, therefore, more likely to be re- 
sectable, and the opportunities for prolonged or even permanent cures are 
more favorable It is evident that we must analyze the symptoms and 
signs of such cases with great care 

In the first group, the subjective symptoms of peptic ulcer have existed 
for a great number of years There is also definite evidence of ulcer roent- 
genologically, either in the form of a niche in the pars media or definite evi- 
dence of ulcer in tlie prepyloric area These lesions may periodically appear 
or disappear, with corresponding changes m subjective sjTnptoms In those 
cases in whidi there is reason to suspect a change to malignancy, the sub- 
jective symptoms persist and are somewhat altered in character Instead of 
pure hunger pain, there is a persistent gnawing pain in tlie epigastrium 
radiating to tlie spine Even dunng the pain free intervals there is a per- 
sistent sensation of bloatedness Dunng the night the patient is distressed 
by distention and actual pain, and only^ slightly relieved by alkalies, or not at 
all Milk, which always gave relief in the past, now gives distress Pjrosis 
IS persistent and extends into the esophagus Appetite becomes markedly 
diminished The tongue becomes coated Loss of weight is out of pro- 
portion to the diminished food intake Weakness and gradual anemia 
ensue Anemia is invariably hj^ochromic and is due in the niajont} of 
cases to manition and avitaminosis and in many instances is a result of per- 
sistent occult bleeding wliidi is demonstrable in tlie stool or stomach contents 
The physical examination may be entirely negative except for persistent 
tenderness in the pyloric or epigastric region Examination of the gastric 
contents will show a tendency to subacidity Examination of the fasting 
gastric secretion will invariably showr microscopic and e^en macroscopic 
retention of food eaten the night before This retention ma> be best studied 
by giving tlie patient eight or 10 raisins, currants, or a fewr plums the night 
before We emphasize the importance of microscopic and macroscopic 
retention as an early sign of gastric motility disturbance in these cases at a 
time when the barium meal show’s no disturbance in motility 

Wliat are tlie roentgenological signs indicative of transformation of a 
benign ulcer to malignancy? Carman “ expressed his new that an ulcer on 
the lesser cunature of the stomacli with a niche liaiing a diameter 2 5 cm or 
more should be regarded as malignant and should be submitted to surgeiy 
In his later studies, based on a great deal of experience roentgenologically and 
with postoperative specimens, he stated that ulcer niches that become ma- 
lignant have speaal features, namely, they appear meniscus-shaped with the 
contexity towards tlie gastric wnll and tlie concavit} towards the lumen when 
view'ed in profile However, we ha^e encountered cases in which the nicliL 
fulfilled the requirements for the diagnosis of malignancj as set dowm b\ 
Carman, jet the patient made a complete reco\erj’ after week-s of treatment 
and continued well for manj jears 

E\en before Carman described the size and meniscus niche as indicating 
carcinomatous degeneration of ulcer, two ca'ses in our exiiericnce arc worthj 
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of mention The first was a male, about 43 years old, who had ulcer symp- 
toms for many years There was a niche on the lesser curvature 4 to 5 cm 
m diameter, with considerable deformity of the pars media At operation. 
Dr Leo Buerger found that owing to the fact that the posterior wall was 
adherent to the pancreas, resection of the ulcer (the procedure of choice in 
those days) and even posterior gastroenterostomy were impossible There- 
fore, an anterior gastroenterostomy was done After a stormy convales- 
cence the patient recovered and remained S3miptom-free for at least IS years 
when he was lost sight of The second case was that of a male in his late 
forties, showing roentgen evidence of a niche about 3 cm in diameter with 
considerable indentation of the greater curvature He was operated on by 
Dr J F Erdmann A local excision with posterior gastroenterostomy was 
done Pathological report was ulcer, benign The patient had many 
years of comfort postoperatively 

Since that time we have seen, and other observers liave leported, num- 
eious cases with niches varying from 6 to 10 cm in whicli thorough patho- 
logical studies failed to reveal any evidence of malignancy 

Many of these ulcers of more tlian 2 5 cm may heal after medical treat- 
ment However, there may be recuirences, but this is still not sufficient 
evidence that the ulcer is cancerous It must be emphasized that when there 
IS a nidie particularly on the lesser curvature, because of the excavation of 
an ulcer area and weakening of the adjacent wall, increased mtragastric 
picssure by the filled stomach will cause a ballooning out of this area with 
protrusion In such instances, on one examination the effect of mtragastric 
pressure causes the niclie to appear on roentgenogram When tlie stomach 
IS only partially filled some hours later, the niche has disappeared Within 
a short time, when the ulcer is in the process of healing, the increased inlra- 
gastric pressure no longer produces the niche effect This explains why 
many cases are reported in which a niclie has disappeared rapidly, and within 
a week or two the patient has a gastric hemorrhage 

On the olhei hand, there is another form of niche due to an ulcer on the 
lesser curvature which penetrates beyond the wall and becomes adheicnt to 
surrounding structuies In these cases, between the wall of the stomach 
and the niche theie is a vacant space The niche itself is often triangular 
rather than circular Occasionally an air bubble may be seen on top of the 
niche A niche of this t>pe will be smaller when healing takes place, but 
some evidence of the niche remains even though the patient is symptom free 
Held and Gray ” suggested that the term diverticuhtm was more descriptive 
than the term niche They spoke of two types one that did not penetrate 
bejond the wall of the stomach w’as termed “pulsion divcrliciiluni,” and the 
penetrating t>pc w'llh adhesions to the surrounding structures w’as called 
“pulsion-traction dncrticuUim ” Rchfuss is in concuricnce w'lth this 
concept 

Con\ersdj, a small sized niche less than 2 5 cm , on the basis of ulcer, 
ina> he the site »)f eancer fnimatinn 'Jhis has hem recently rcenii)hasi/cd 
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by Eusterman “ We recall a 43 year old male, with only a three to four 
year history of ulcer symptoms, who because of frequent recurrence of symp- 
toms and inability to carry out medical treatment, asked for operative inter- 
vention An ulcer of very small size on the lesser curvature was excised 
The pathologist reported benign ulcer Tlie patient felt well for one and a 
half years, then began to suffer a recurrence of symptoms, presenting him- 
self with an immense palpable mass in the epigastrium and a large liver 
He was again operated on, and an inoperable carcinoma was found In 
retrospect, we now feel tliat at the time of the first operation, there were 
already some cancerous changes m the ulcer which were not correctly 
evaluated by the pathologist, or that the early niche was primarily due to 
cancer 

What should be the criteria m determining whether an ulcer has be- 
come cancerous? It seems to us that the most stress should be placed on tlie 
greater persistence and aggravation of symptoms Pam becomes worse and 
IS not relieved by the intake of food, appetite diminishes, and there is gradual 
loss of weight In tliese cases, above all, gastroscopy w’lth biopsy must be 
done 

In the prepyloric region, if an ulcer becomes cancerous, we must rely on 
the chnical and gastroscopic evidence Roentgen-ray examination may be 
extremely disappointing If tlie patient has been previously examined by 
roentgen-rays, and some time later shows irregularity of tlie pylorus and 
progressive delay m the emptying, we have reason enough to resort to ex- 
ploratory laparotomy Clinically, vomiting is present despite tlie fact that 
stenosis is not complete Fluoroscopic examination may show marked 
diminution m the peristalsis m the pyloric region and compensatory hj’per- 
peristalsis m the pars media There is never the cliaracteristic atony of 
benign stenosis In the presence of tlie above findings, despite iiegatnc 
gastroscopic examination, surgical mteriention is absolutely indicated 

The following case is ated here because it illustrates two important 
points first, that caranoma of the stomacli can occur on an ulcer basis, 
second, that such a cancer, when resected, can give lasting local results w'lth- 
out any local recurrence The case is that of a male m tlie mid-fifties, who 
had suffered periodically from ulcei symptoms for 25 jears He siiddcnl> 
began to have persistent pain and moderate loss of w'eight, but no definite 
roentgenologic c\'idence of cancer wras demonstrable, except for slight de- 
formity of the pjlorus No mass w’as palpable He was operated on b> 
Dr Leon Ginzburg (at the Mount Smai Hospital), who did a resection for 
pyloric cancer The patient made an uneventful reco\er 5 % and felt perfectly 
well for about two >cars, when he again developed abdominal symptoms 
This time a palpable mass m the mid-abdomen was felt It was looked upon 
as a recurrence Dr Ginrbiirg* reoperated and found the cancer in the 
transverse colon Dr Paul Klemperer, pathologict at Blount Simi, re- 

*Tliis reported to us bi Dr Giiuburg, with whose content we nuntion it I err, 
siiKC wi did not tee the patient at tin. time of n.airn.itc(. of <\mptom<i 
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ported that the growth was an independent cancer, completely unrelated 
to the cancer previously found in the stomach The cancer of the transverse 
colon was resected, and the patient again made an uneventful recovery 

There is a large group of cases in which the patient has ulcer S 3 nnptoms, 
the underlying lesion, however, starting as cancer Such cases simulate 
ulcer in that they have hunger pains and are relieved by the intake of food 
However, there is a lack of periodicity, and unlike ulcer in which psychic 
trauma aggravates the symptoms, here dietetic errors play the major role 
These errors lead to an increasing exclusion of many articles of food The 
patient attributes the loss of weight to lack of food, but the loss of weight is 
even out of proportion to the dimmished food intake Sooner or later the 
appetite becomes capricious These patients usually develop symptoms in 
the late forties or fifties In most of them the roentgenologic examination 
may be entirely negative Even careful mucous membrane studies may 
be uninformative In order not to overlook the lesion, frequent gastroscopic 
examinations should be made, and even a suspicious finding is sufficient 
indication for operation It is in these cases that valuable time may be lost 
in waiting for palpable or roentgenologic evidence 

Anemta Since many of the cases of gastric cancer are accompanied by 
a marked anemia it would be well to analyze the anemia more carefully 
Two types occur, a hyperchromic and a hypochromic anemia It is very im- 
portant to differentiate between tliese two clinically, because the therapy to 
combat each tjqie is different 

The hyperdiromic type of anemia co-existing with achylia in a case of 
carcinoma simulates the picture of pernicious anemia Tlie diagnosis of 
carcinoma having been established, it is necessary to introduce liver therapy 
besides blood transfusions and iron 

The hypochromic type of anemia should respond to blood transfusions 
and iron In rare instances, the presence of a high degree of anemia may 
lead one to suspect actual bone marrow involvement due to metastascs 
Although bone metastases in cancer of the stomach are uncommon, some 
observers have reported an incidence as high as 5 per cent All efforts 
should be made to diagnose the presence of bone metastases Increased 
blood phosphatase and prolonged sedimentation time are sometimes found 
with bone metastases Roentgen examination, particularly of the pelvis, 
spine and skull, should be done 

Farrow and Woodward have suggested that these patients should have 
four to five injections of testosterone propionate; if tlie concentration of 
calcium in the serum and its excretion in the urine are markedly increased 
bone metastasis should be suspected In two cases, similar changes followed 
injections of estrone. 

Finally, the study of bone marrow for the presence of cancer cells 
should not be neglected 
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Conclusion 

1 Despite all efforts at early diagnosis of cancer of the stomach, a large 
percentage of such cases are inoperable because of the extreme mahgnancy 
and rapid metastases 

2 Some cases are inoperable because the lesion exists in a silent area of 
tlie stomadi and is asymptomatic until advanced beyond operability 

3 The percentage of cases (30 to 40 per cent) in which operability and 
even permanent cure is possible is of great practical importance In these 
cases early diagnosis is most essential Recent esgieriences have shown that 
gastroscopic examination has materially increased tlie percentage of early 
diagnosis of cancer 

4 We milst bear in mind that cases of cancer which develop on a pre- 
viously diseased mucous membrane as m case of gastritis, polyposis, gastric 
ulcer, have a tendency to grow much slower, are more benign in diaracter 
and when diagnosed eaily, offer the patient a great diance for prolongation 
of hfe and even permanent cure 

5 Individuals with ulcer symptoms, without ulcer signs, should be 
looked upon witli greater suspicion and more u'atchfulness for early cancer 
than tliose m whom ulcer is clinically and roentgenologically demonstrable 

6 The high degree of anemia and the size of the palpable mass should 
not deter one from operative intervention provided preoperative and post- 
operative treatment are earned out with the greatest care 
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THE LEAVEN OF PSYCHOSOMATIC MEDICINE* 
By Edward A Strecker, M D , F A C P , Plnladelphmj Pennsylvania 

The accomplishments of psychosomatic medicine are noteworthy, its 
objective is magnificent, but the name is unfortunate Its comparatively 
recent usage makes it sound like the announcement of a marriage between 
body and mind, with tlie subdivisions and specialties of mediane and psy- 
chiatry in the bridal party If the umon of body and mind has just been 
consummated, then psychiatry for some time has sanctioned an illicit lela- 
tionship Long before the word psychosomatic was compounded, psy- 
clnatry had insistently taught that man was a total and indivisible unit and, 
therefore, in health and disease, eveiy somatic process at once reverberated 
in all of tlie man and notably in his emotions, conversely that every emo- 
tional reaction, whetlier it was violent and pathological, like rage, or merely 
a feeling tone, like a mild state of satisfaction, immediately had repeicussions 
in every tissue and cell of the body 

The basic idea of psychosomatic medicine is very ancient More than 
2500 years ago, tlie wise Socrates, returning from the Thracian campaign, 
reported that the Thracians realized that the body could not be cuied without 
the mind “This,” he said, “is the reason why the cuie of many diseases 
IS unknown to the physicians of Hellas, because they are ignoiant of the 
whole ” 

Nor was the appreciation of the entwining of the body and mind con- 
fined to the elect From time immemoiial it has been reflected in the lan- 
guage of the people “I felt a lump in my throat” , “My heai t jumped” , “My 
stomach dropped”, “I felt as though I had been pulled through a wringci”, 
etc 

Our allies, the Chinese, no doubt stimulated by frequent food scai cities, 
have elevated the stomach to a sentimental plane Two lovers sepaiatcd 
from each otlier might write in this vein "My stomach is hungry for you ” 
So, too, is there a psychosomatic note in this ancient and beautiful Chinese 
wish “May Joy sing in the topmost boughs of your heart ” 

The dough of psydiosomatic medicine was ready for a long time, but it 
needed the yeast of concrete evidence This was supplied by tlie focusing of 
attention upon a group of clinical situations in which functional and struc- 
tural met; or more accurately, a long path of functional symptoms, pcrh.ij)s 
gastrointestinal, due to the anxiety of emotional conflict, came to the end of 
the trail in the structural pathology of a peptic ulcer *1 he yeast now became 
activated and the leavening began 

Evidence was oflered from c\cry department of meditine and its spe- 
cialties One treatise alone listed 2251 references in this order of obscr\cd 

* Prc'cntcd nt tlit iiK'ittnc of Ihf* Anicncin CoUtr* flf Plusicniie, Si \Iiiiiw sol i, 

Apnl 20. 19-J2 
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frequency cardiovascular, genitourinary, gastrointestinal, general metabo- 
lism, endocrme, respiratory, dermatological, special senses, nervous system, 
musculature, osseous system 

In internal mediane and its various divisions how efiEective m terms of 
treatment will be die psychosomatic leavenmg^ Presumably internists, 
cardiologists, genitourinary specialists, gastroenterologists, endocrinologists, 
dermatologists, laryngologists and others will continue to treat patients 
whose functional symptoms fall into the groups in the treatment of whidi 
they are skilled Tins is right and proper Those speaalists who under- 
stand the real implications of “functional” will continue to treat patients suc- 
cessfully However, there are others who are not so well informed 

The gastroenterologist, the genitourinary specialist, the dermatologist 
and others have aimamentaria, instrumental and pharmacological, useful in 
tlie treatment not only of organic but of functional symptoms There is 
nodiing in the determinations of psychosomatic medicine which would froini 
upon the employment of specialized tedinics and drugs Even psycliiatnsts 
prescribe drugs, massage, hydrotherapy, heliotherapy and many other meas- 
ures Functional symptoms involve the revolution of a vicious somatopsy- 
chic circle — emotional, functional derangements of organs expressive of tlie 
emotional conflict, more emotional reaction, more functional incapacit> and 
so on, until the human macliine runs down or, perhaps, gives out, and there 
remains the scar of structural pathology Often, it is legitimate to attempt 
to interrupt the revolution of the vicious arcle in any of its segments and 
sometimes well conceived and directed physical and drug therapies are fol- 
lowed by considerable improvement 

There are certain conditions under whicli conciete therapies are not help- 
ful, and indeed are harmful, serving only to impress more deeply the func- 
tional symptoms which are present oi others which inaj lake then place 

These conditions are as follows 

1 If the patient is not given dearly to understand tliat llicse \anous 
special therapies and drugs, although they may be symptomatically helpful, 
may lessen somatic distress and promote general improvement, yet of them- 
selves cannot bring about adjustment or recoverj' 

2 This situation becomes particularly dangerous if the patient comes to 
believe that the symptoms are actually due to some insignificant or con- 
jectural defect — a minor dcMation, a dead tooth, a trifling ptosis of the 
stomach Once jjaticnts bche\e these dungs firmly, then the impress of the 
functional symptom-complex becomes indelible and hope of recovery passes 

3 The most important condition is the failure to recognize undcrhing 
fundamental psjdiopathology and to utilize the understanding acquired in 
the basic treatment of the functional symptom's If this is not done, it is 
as grievous an error as would be the failure to remoie a beginning ma- 
lignancy of the breast Failure to do this could not be conqieii'salcd for In 
any amount of cxpcil care, \itamin therajn and special treatment's Xciihcr 
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can any amount of instrumentation, gall-bladder drainages, vaccines, endo- 
crine therapy, etc , bring about a favorable result unless the determining 
underlying emotional conflict is resolved 

Perhaps, these three actual and very usual situations will be illustrative 

Case Reports 

Case 1 A man 49 years old, with a wife 35 and two healthy children, described 
himself as desperate because he was sexually impotent Pathetically he told of treat- 
ments to regain potency and happiness gemtourinary instrumentation, general and 
prostatic massage, hydrotherapy, electrotherapy, heliotherapy, a sheaf of prescriptions 
for endocrine products, faithfully taken His impotence was no better Indeed, to it 
had been added annoying sensations and sharp pains in die peiineum, burning on 
urination, nocturnal emissions, headaches, insomnia, loss of energy and concentration, 
etc 

Case 2 A married woman, aged 42, complained of severe nausea, "sick stomacli," 
vomiting, anorexia, headache, backache, vertigo, etc She had had two rest cures, 
numerous gastrointestinal roentgenograms, special corsets for gastroptosis, and now 
she was having weekly gall-bladder drainages 

Case 3 A 22-year-old student wanted to leave college since he felt he was too 
sick to go on and as he said “I would radier quit than flunk It’s no use trying I 
can’t concentrate ” 

Tuberculosis had been suspected. He was being given nose and throat treat- 
ments twice weekly He had'had many dietary and rest treatments, efforts to increase 
his weight 

At the very first interview in each instance, the following facts were 
elicited They had never been brought to the surface before 

Case 1 The man with die impotence had been dominated far into manhood by 
a positive, aggressive modier He was 14 years older dian his wife whose sex needs 
were strong His symptoms appeared after an unsuccessful attempt at sexual inter- 
course He thought his wife was irritated and impatient at his failure 

Case 2 The woman with die gastrointestinal symptoms had lost sexual desire 
Sexual relations had become unpleasant and painful By various subterfuges she had 
decreased the frequency of the sex act, but \vas filled with anxiety, lest her husband 
should tire of her and leave her 

Case 3 The young student was enormously relieved at being given the oppor- 
tunit) of relieving his mind, deeply troubled and remorseful, because of masturlution 
During mucli of his life he had been tied too tighdy to the apron strings of an 
emotionally posscssue mother She had warned him excessivelv about “girls ’’ The 
masturbation had not been continuous from childhood but had been resumed soon 
after entering college, upon the heels of three hcterosexudl experiences, ocairrmg m a 
setting conducnc to embarrassment, feelings of inferiority and fear of disco\cr\ 

Three clinical situations have been briefly and crudely sketched On the 
one hand, there were genitourinary examinations, gastrointestinal and gall- 
bladder tests, studies of the nose, tliroat and sinuses, and roentgenograms 
of the chest , on the other hand, a surface revealing of three emotional con- 
flicts The first, the phy'sical, dictated a variety of ph} sical therapy, urethral 
instniineiuation, prostatic massage, general massage, hydrotherapy, en- 
docrine medication, the wearing of special corsets, gall-bladder drainage, 



THE LEAVEN OF PSYCHOSOMATIC MEDICINE 


739 


nose and throat treatments, rests and diets, the second, the emotional, led to 
a moderate amount of psydiotherapy, to the opportumty to talk over troubles 
that were not physical, to explanation of underlying mechanisms and a frank 
facmg of their implications, to correction of faulty mental attitudes, and to 
slight adjustments in the environment 

If the obvious lessons which th^ chnical situations and thousands of 
similar ones teach are not learned and learned well by all of us, then the 
yeast of psychosomatic medicine will fail to leaven the dough of practice, 
and there will be only a half-baked loaf which would fall far short of rising 
to the promised and antiupated level of medical progress 

Under the protection of my brother Fellows of the American College 
of Physicians, I am emboldened to hint that surgeons might well profit from 
the lessons of psychosomatic medicine The scalpel of the surgeon, no mat- 
ter how skillfully wielded, often cannot avoid cutting tlirough protective psy- 
cliological tissues By tins, I mean that every human being has one and 
usually more flaws in his or her psychological armor However, the ma- 
jority of us meet life adequately enough in spite of our flaw's Ne\ertlieless 
if, when the psychological resistance is lowered, an opportunity presents, then 
the flaw will be enlarged, the area of vulnerability increased and functional 
protective symptoms will appear as an escape mechanism Often a surgical 
operation is such an opportumty Whenever possible, there should be a 
psychological survey before an operation, adequate psychological preparation 
W anestliesia and postoperative treatment which is not onl> surgical but also 
psydiological Attention to these few measures based on the principles of 
psychosomatic medicine would prevent a deal of dironic functional in- 
validism 

The way to get something done thorouglily is to begin at the beginning 
The beginning is in the preclinical years of medical education Medicine not 
only has its physics or somatics but also its “psydiics” or psj diogenetics 
There could be a true and helpful teaching parallel If there are Iners and 
spleens and hearts in anatomy, so, too, is there an anatomy of p«!}chologj’ 
W'hidi should study normal emotions, consaousness, memory, etc If there 
IS a physiology whidi teaches how organs work, so too, and at the same time, 
should a physiology of mental functions be taught The student should 
leani how they work Paralleling histolog)', the microscopic sludj of nor- 
mal organs and tissues, there should be gi\en opportunities to become 
familiar w'lth the finer subdnisions of mental functions, for instance, remote 
and recent memory, the gradations of normal consciousness, the inflmtc 
variety of emotional shadings \Vhcn the Department of Patholog^ is 
demonstrating gross morbid lesions, luetic aortitis, Iner abscess and what 
not, the Department of Psjdiiatry should be showing the gross pathology of 
the mind, marked emotional deviations like profound melancholia or com- 
plete dementia Likewise should there be the twin teaching of microscopic 
pathologj', let us say, on the one hand, the study of a cross-'-cction of an 
arteriosclerotic \csscl or the walls of an abscess, on the other a span of 
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amnesia or the degrees of katatomc stupor If the loaf of medical practice 
is to be thoroughly leavened, the medical student must be given from his 
first week in medical school die opportumty of studying all of the man and 
not only a hj^othetical somatic half 

We are m the midst of the greatest World War that has ever cursed 
humanity As it happens, among other things modern war constitutes a 
huge laboratory of psychosomatic medicine Statistics from World Wai 
No 1 indicate that one-seventh of aU war casualties weie neuropsycliiatric 
and, excluding wounds, the proportion was one-third The Veterans’ 
Bureau has already expended more than one billion dollars for tlie care of 
neuropsydiiatric disabilities incurred in World War No 1 I think I may 
.predict with safely that the neuropsychiatric problem eventuating from this 
war will be much greater tlian from the previous one 

As you know, these casualties will be largely psyclioneurotic They 
will consist of “shell shock” (conversion hysteria), neurasthenia, anxiety 
neuroses, and a relatively smaller number of psychoses In other words, a 
very large majority of the casualties will consist of functional symptoms, that 
is, there will be demonstrated again on a massive scale the close entwining of 
body and mind and there will be clinical examples that properly fall within 
the domain of psychosomatic medicine 

Reports would already indicate that a very large number of functional 
symptoms are within the gastrointestinal field Fuithermorc, there have 
been definite indications that sometimes anxiety is productive of structural 
pathology, perhaps chiefly peptic ulcer 

It is important to note tliat there has been a definite difference in the 
Army and in civilian life I think there will be no change in the number of 
neuropsychiatric casualties in the atmed forces As a result of bombing in 
England, in London, Liverpool, Coventry, Plymouth and other places, it 
appears that functional sjmiptoms in civilians arc quite rare and constitute 
less tlian 2 per cent of the hospital admissions Here we have an im- 
portant fact whidi needs thorough consideration by llie students of psycho- 
somatic medicine Evidently, even though the stress and strain arc great, 
if the human being is not away from his home and from those whom he 
loves and who love him, he does not succumb to “shell shock ” This 
means that he retains a protective measure of security 

In closing, may I say tliat in this great war crisis which is being fought 
on so many fronts we need another Socrates Indeed, we need inoic than 
one If \\c can have them, I predict that they will return after the war is 
oxer and tell us in much the same words that Socrates told the Greeks after 
he returned from the second Thracian campaign “It is important, extremely 
important, nc\er to forget the close relationship between the body and the 
emotions and it is important to remember that the body cannot be cured with- 
out close attention to the mind ” 



SEVERE INJURY TO KIDNEYS AND BRAIN FOL- 
LOWING SULFATHIAZOLE ADMINISTRATION: 
HIGH SERUM SODIUM AND CHLORIDE 
LEVELS AND PERSISTENT CERE- 
BRAL DAMAGE-" 

By John A Luetscher, Jr , and Sam S Blackman, Jr , 
Baltimore^ Maiyland 

Five patients with a liistorj of recent sulfonamide medication have de- 
veloped an uiiusual type of renal insufficiency, as well as e\ idcnce of injur} 
to the biain The patients presented a temporary, severe disturbance of 
serum sodium and chloride concentration, which was responsible, at least in 
part, for the death of two patients In all cases there \\ ere signs of injury 
to the central nervous system, which persisted in two patients despite return 
of the blood chemistiy to noimal 

Case 1 This 25 year old colored laborer was brought to the hospital because of 
^omltlng and delirium His past health had been good Ten da>s before admission 
he complained of fever, cough, and pain in tlie chest Three days later his ph}sician 
found signs of pneumonia and prescribed sulfatliiazole, 3 grams per day for two days 
and tlien 1 5 grams per day for four more days On the second day of treatment, the 
patient began to vomit After three days of sulfatliiazole therapy, he retained no 
food or fluids and passed little or no unne He became drow'sy, confused, and finall} 
delirious 

On admission to the hospital, a week after the first dosage of sulfatliiazole, the 
patient w'as stuporous and confused Temperature was 98 6" F , pulse 90, respiration 
25 and blood pressure 130 mm Hg ^stohe, 100 mm diastolic Skin and mucous 
membranes were dry and icteric An uremic frost was obsericd on the skin There 
were rales and impaired resonance oxer tlie right lower lobe of the lung Heart ap- 
peared normal Abdomen was distended Tliere xxas slight tenderness in the flanks 
The right kidney xvas just palpable Reflexes were sluggish Qixostck’s sign of 
tetanj xx’as present 

A summary of the blood studies appears in table 1 It will be noted that there 
was initial henioconccntration Polxmorphonuclear leukocjtosis xxas present on cxerx 
examination, rising as high as 37,000 without any exidcncc of infection On .Tdinis- 
sion, there xxas azotemia xvith acidosis and reduction of scrum chloride concentration 
Serum phosphorus xxas 16 mg per cent Urine xxas scantx and coiilamed protein 
(3 -|-)f amounts of bile and urobilin, and a great deal of amorphous debris in 
xvhidi red and white blood cells and large hx’alinc casts could be seen No sulfoininidc 
crystals xvere obserxed Rocntgcnographic examination of the lungs rcxcalcd no 
consolidation 

Tlie patient rcceixed 5000 cc of fluids intraxenouslx on the first three dxxs 
With a hypotonic glucose-silinc mixture and small amounts of sodium lact.itc, the 
ddijdration and acidosis xxcrc rclicxcd Trom the fourth dax onward the fluid iiitikc 
xxas maintained at an axcrage of 3700 cc per dxx with a total dailx sodium clilonm 

*Rccci\cd for publicilion M^h 15. 19;W , n . . n i i 

From the Oicmical Dixision Dcpirtnicnl of xtcdicinc ami inc Dcpirlii cnl oi rxti.d 
Johns Hopkins Lnixcrsitj and Hospital, BiUmiorc, Mirjland 
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Table I 

Summary of Blood Analyses m Case 1 


Days 

After 

Sulfon- 

amide 

Hemato- 

olt 

% 

WBC 

thousand 

Blood 
NPN 
mg % 

Seram Cl 
meq/1 

Seram 
COi 
Comb 
Power 
Vols % 

Blood 

Sulfonamide 
mg % 

Seram 

Proton 

Icterus 

Index 

Free 

Total 

gm % 

7 

51 

13 

320 

84 

27 

46 

92 


50 

8 

41 

20 

296 

86 

37 




40 

9 

49 


307 

84 

42 



65 

40 

10 

43 


280 

88 

49 

38 

82 


25 

11 

41 

37 

304 

87 

42 




25 

12 

39 

31 

310 


47 




20 

14 

33 

30 

304 

97 

43 




1 10 

15 

25 


290 



1 


1 58 

10 

16 

25 

30 

210 

116 

49 

08 

18 

! 


17 



256 







18 

26 

20 

192 

132 

1 45 





21 

22 

13 

132 


44 



67 


23 

20 

1 9 

1 

no 

146 

44 

0 

0 




intake of 9 grams The urine output slowly increased from 300 c c on the first day 
to 1000 c c on the fifth day 

For the first week in the hospital, the patient improved very slightly Heart rate 
was very rapid Digitalis was given, but was discontinued when auriculo-ventncular 
nodal tachycardia developed There was bleeding tendency with progressive dnenna 
(hematocrit 33 per cent after one week) Tlie serum chloride was still subnormal 

At the end of one week in the hospital, a large volume of urine was being excreted 
but accurate measurement was impossible because of incontinence Blood analyses 
showed a progressive decrease in the nonprotem nitrogen from this point onward 
Serum phosphorus fell to normal, and sulfatliiazole disappeared from the blood The 
urine remained grossly bloody, and the hematocrit fell steadily despite the appearance 
of dcliydration 

At the same time, the serum chloride concentration began to increase Salt intake 
was reduced and then eliminated without any obvious effect on the constantly rising 
serum chloride The fluid intake averaged 3800 c c per day The urine chloride was 
only 30 m cq /I c\ en w'hen the serum chloride was at its peak 

As the uremia subsided, the patient responded to stimuli and appeared to know 
what w'as going on about him He w’as unable to speak despite obvious cffoits 
Movements were purposeful but poorly coordinated On the last two days of life, 
when the serum sodium and chloride rose to extreme heights, the patient became stup- 
orous again He appeared progressively more dehydrated despite the large fluid 
intake Breathing was deep and somew’hat faster than normal It became obvious 
that oral fluids would not suffice to halt the constantly rising salt concentration of the 
bloori The intra\cnous administration of 300 cc of salt-free S per cent glucose 
solution was followed b> pulmonary edema, which subsided only to return some hours 
later, terminating in the death of the patient On the last day of life (sixteenth day 
in the hospital), serum sodium was 181 5 mcq/l . potassium 52 mcq/I , chlorides 
1460 mcq/l , and carbon dioxide combining power 43 8 sols per cent Blood non- 
protcin nitrogen was 110 mg per cent, urea nitrogen 93 mg per cent and sulfathinrolc 
not prc.'cnt in detectable amounts 

/tiifo^fy j^ratoMura’ Dtatfrosis’ Many focal lr<ions in renal cortex (obatriietioti 
of tubules m cortical rays .and of intcrcakatcd segments of ilist.al convoluted tii- 
tuie^ by hvahne and calcified casts, small foci of intc-stitial scarring and atropliicd 
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proximal convoluted tubules) , changes in widely scattered epithelial cells in glomeruli 
and tubules of cortex and pyramids (necrosis, calcification and regeneration) , scat- 
tered thids hyaline foci in arterioles, glomerular capillaries and basement membranes 
of glomeruli and tubules, organizing thrombi in interlobular renal veins and in a few 
tiny veins in glomertdar layer of adrenal cortex, rupture of tubules into interlobular 
veins, proliferating epithelium in thrombi, few small hemorrhages, and edema of 
many cells, fascicular layer of adrenal cortex, history of moderate hypertension, 
hypoplasia of bone marrow, marked anemia (history) , atrophy of central Iner cells, 
jaundice, foci of edema and gliosis in brain, many minute pulmonary hemorrhages, 
purulent bronchiolitis, lobular pneumoma, and pulmonary edema, slight edema of 
ankles, atrophy of germinal epithelium, hyperplasia of Sertoli cdls and scars in inter- 
stitial tissue of testes , metaplasia of epithelium of small pancreatic ducts and dilatation 
of acini , ulcers over sacrum 



Fig 1 (Case 1) Calcified and hyaline casts witliin certain tubules of the cortical ra>s 

Kidneys No gross lesions ^^cre recognized ^Iicroscopic sections showed long 
segments of many tubules in each cortical ray to be obstructed and some of them 
moderatelj dilated b> casts Some of the casts were h\ aline, like coagulated protein 
Some casts contained necrotic epithelium and a few leukocjies and man> were calci- 
fied A few of the calcified casts laj against the basement membranes of tubules and 
w’cre covered by a thin layer of regenerated epithelium A few others appeared to 
he partly outside the tubules, in the interstitial tissues Some of the affected tubule; 
w’cre collecting tubules and more were spiral segments of prONimal comoluted tubules 

Besides tlie obstructed tubules in the cortical rays, tlierc were nnn^ other small 
foci of irregular outline in the renal cortex where tubules were moderately atrophied 
and separated from each other by loose scar tissue Still other con\olu.ed tubule^ 
contained a few necrotic epitliehal cells, and against the baseniuil mcmbr-'ncs of some 
a few cells full of "colloid" drops and a few in mitosic were found Calcified o- 
iivahne material was present in the intercalated segment of nion distal comoluted 

tubules. - 
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The glomeruli, examined under the oil immersion lens, all showed changes m 
some of the cells of the visceral and parietal epithelium There were a few necrotic 
cells and a few contained ^'colloid” droplets 

Segments of the basement membranes of many tubules, of Boivman’s capsules, 
and of the glomerular capillaries were irregularly thickened and hyaline, and there 
were similar small foci in the muscularis of a few arterioles near the glomeruli In 
some of Bowman’s spaces and between some glomerular capillaries were small collec- 
tions of hyaline material resembling serum protein Red blood cells were found in a 
rare cortical tubule 

In the collecting tubules of the papillae and to a less marked degree in tubules 
of the boundary zone of the medulla (convoluted and Henle’s tubules) there was evi- 
dence of damage to the epithelium A good many scattered cells were necrotic and 
lay either against the basement membrane or in the tubules There was considerable 
new epitliehum Some of the cells were very thin and basophilic and there were 
numerous mitotic figures 

Deep in the cortex and in the boundary zone, a good many of the interlobuldr 
veins were filled with organizing thrombi Some of these veins communicated with 
ruptured tubules, and the thrombi contained proliferating tubular epitliehum 

Case 2 This 54 year old, colored housewife was brought to the hospital in tonid 
The patient had been in good general healtli except for rather frequent attacks of 
indigestion and abdominal pain Five days before admission, she complained of gen- 
eralized aching and fever On the next day, her physician noted sig^ns of bronchitis 
and prescribed sulfathiazole in five doses of one-half g^am When the patient failed 
to improve, sulfapyndine was given for five doses of one-half gram The tempcratui c 
fell to normal, but the patient began to vomit and passed little or no urine in the two 
days before admission 

On admission to the hospital, the patient was described as an obese wonun in 
deep stupor Temperature was 101 6“ F , pulse 140, respirations 28, and blood pres- 
sure 62 mm Hg systolic, 40 diastolic Skin and mucous membianes were deeply 
icteric and very dry Breath was uremic Respirations were deep and labored Tlic 
lungs appeared normal Heart was normal in size and quality of sounds, but there 
were frequent cxtrasystoles, sometimes occurring in rapid bursts There was no 
tenderness in the flanks, but the patient resisted deep palpation of the right upper 
quadrant of the abdomen Tendon reflexes were hyperactive 

There was slight anemia and a leukocytosis of 14,600 witli 83 per cent granulo- 
cjtcs Icteric index was 100 A small amount of murky, brown urine was obtained 
'1 his gave strong tests for protein and bile and contained many white and red blood 
cells with a great variety of casts No sulfonamide crystals were identified A 
stimmarj of the blood analyses is presented in table 2 Serological tests for syphilis 
were positive 

Although there was much to suggest obstruction of the common bile duct, the 
«>nrgtcal consultant felt that because of the patient’s precarious condition immediate 
operation was not justified On the fourth hospital day, the patient was dccpl> 
jaundiced and bleeding from the mucous membranes despite transfusions and Mtamin 
K, but subsequent]} the jaundice diminished and finallj disappeareil 

On the first da> in the hospital, the patient was gnen plasma and fluids f hypotonic 
s kliiiL-lactatc-glucosc mixture) totaling 5 liters During the subsequent wrel, the 
ascrage dailj intake was 48 liters of fluid with 11 grams of salt Jlie scrum chloride 
concentration rcmnincd subnormal The urine output on the first three hospital davs 
was 40. 1(V), and 200 c.c , but during the ne\t week it inc'-tascd stcadil> 

At tl.e erd of one week in the hosp.tal, the p‘*titnt began to tale some no'ire of 
tl e en\ l'■^»t»,nent and tried to follow Mmpfc comininds Phjsic'il status was dctiniulj 
irnproscd During the next II dnj', t!*c p.iticnt vas able to inl »• a liquid dirt, and 
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Table II 


Summary of Blood Analyses in Case 2 


Days 

A& 

Sulfon- 

amide 

Hemato- 

crit 

% 

WBC 

thousand 

Blood 
NPN 
mg % 

Serum C! 
meqA 

Serum 
COt 
Comb 
Power 
Vols % 

Blood 

Sulfonamide 
mg % 

Serum 
Proteins 
sm % 

Serum 
Bilirubin 
mg % 

Free 

Total 

5 

44 

15 

120 

98 

28 

16 




6 

32 

15 

136 

95 

42 

14 



95 

7 

34 

10 

132 

89 

37 

1 2 

21 

48 

■LLK 

8 

34 

21 

172 

92 

48 





9 

33 

27 

184 

95 

41 


1 


no 

12 

33 

36 

208 

98 

46 

1 2 


60 

53 

14 

31 

24 

176 

105 

50 

08 

Ih 

60 

31 

17 

29 


124 



04 

HI 


27 

19 

26 

12 

112 




HI 


21 

22 



160 

160* 

43 



88 

1 6 

23 

33 

9 

128 

139t 

44 


IH 

75 


26 



88 

126 

46 


EH 


22 

30 



62 

116 

44 


■H 



33 



40 

no 

50 



64 

10 

40 

27 


34 

105 

58 

■ 

H 

i 



* Estimated serum sodium 195 m eq /I . total base 210 m eq /I 
t Observed serum sodium 174 6 m ^ A > potassium 5 1 m eq A > calcium 4 8 ni cq A 
Observed total base minus magnesium 185 5 m cq A 


parenteral therapy was discontinued The a\erage daily fluid intake was 2500 c c , 
with 2 grams of salt, comparable to a “salt-free" regime Urine output was profu'«c, 
but could not be measured because of incontinence The blood nonprotcin nitrogen 
decreased steadily Tlie physical condition remained the same save for slight, pro- 
gressive dehydration until the seventeenth hospital day, when Uie patient b^n to 
have some hyperpnea and lapsed into a deep stupor On the eighteenth hospital da} , 
the blood chemistry revealed an enormous rise in serum chloride concentration to 
160 meq/1 without appreciable reduction of tlie carbon dioxide combining power, 
indicating a great increase in serum sodium Salt-free glucose solution was gncii 
intravenously without ill effect On tlie next day, scrum chloride concentration was 
139 m eq /I, serum bicarbonate 18 7 m cq /I , serum proteinate IS m cq /I (7 5 gm 
per cent) and serum phosphate 4 5 m cq /I (6 7 mg per cent), indicating a dctcmiincd 
aad concentration of 180 meq,/l , scrum sodium was 174 6 mcq/1 , potassium 31 
m eq /I , and calcium 4 8 m cq /I (9 5 mg per cent), indicating a total base minus 
magnesium of 185 5 m cq /I It is evident that the primary disturbance was a great 
increase in tlie serum sodium and diloride concentration The urine chloride con- 
centration on tins da> was onl} 25 m cq /I , showing a total lack of response to the need 
for chloride excretion 

During the next two weeks, the patient was gnen salt-free glucose solution in- 
trascnously to make a dail> total fluid intake of three liters a da\ On this regime 
the serum chloride concentration slowly fell, reaching normal (105 m cq /I ) on the 
tliirty-sixth hospital day On the same day the blood nonprotein nitrogen was 31 
mg per cent With a liberal fluid intake and a “salt-free” diet, no further chcmic.al 
disturbances were encountered 

The patient neicr regained a normal state of consciou«nc-« \fttr the rccoxcri 
from uremia and hvpcrclilorcmia, she was aware of people and appeared to respond 
^ult.^bl^ to stimuli She nexer spoke cohcrciiilx and moxements were jcrlj -•’’•1 
poor]} performed 
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A constant temperature elevation to 101" F appeared on the fourth week m the 
hospital During the fifdi week, fever rose to 102° F and remained at this level 
until death, seldom fluctuating more than a degree in either direction The patient 
was intractibly distended, but complained of no localized abdominal pain or tenderness 
Jaundice did not return B coh, proteus and an alpha-hemolytic streptococcus were 
grown from the blood at various times Administration of a single dose of sul- 
fathiazole was twice followed by a chill and high fever Sulfadiazine was given 
without any obvious effect The patient became gradually weaker and died on the 
sixty-fourth day in the hospital, 10 weeks after the onset of her illness, seven weeks 
after the height of the electrolyte changes, and a month after return of the blood 
sodium, chloride and nonprotein nitrogen to normal 



Fig 2 (Case 2) A calcified cast in the intercalated segmicnt of a distal convoluted tubule 

Autopsy Anatomical Diagnosis Few small focal lesions in cortex and medulla 
of kidneys (obstruction and dilatation of tubules, and interstitial scars) , foci of edema 
and gliosis m brain, calciflcation of small arteries and old infarcts in corpora striata, 
cholelithiasis and chronic cholecystitis, fractured gall stone in common duct, sinus 
tract between gall-bladder and abscess in scar tissue about neck of gall-bladdci , 
multilocular abscesses in liver, rupture of abscess, left lobe of liver , serofibrinous 
peritonitis , partial intestinal obstruction (fibrous adhesions binding loops of ileum) , 
dironic ulcers in ileum proximal to adhesions, otitis media, decubitus ulcers, back, 
heels, knees, abscesses in muscles of thighs, calcified and caseous tubercles in left 
bronchial Ijmph node, extending into left lung, serofibrinous plcurisv, disseminated 
soft tubercles in spleen, Iner, bone marrow, adrenals, and Ijmpli nodes, capillary 
thrombi and hemorrhages in endometrium, slight hsperplasia of hone marrow, 
small focus of pulmon<ir> fibrosis, left, fatty Incr, slight chronic cystitis, myomata 
uteri, fihrnus pcrtcardi€*il adhesions, moderate arteriosclerosis of aorui 

K.xdue\s No gross lesions were seen Sections were made from 16 blocks of 
tissue In all of them there were a few tubules in cvcr> corticic ra} and in the 
Ijoundarj rone of the medulla of tserj psraniid filled with hsalinc material A rare 
tulni’c connincd a calcified cast The obMructcd tiihuks in the Imtindars rones had 
the IncatioM and sire oi dc-.ccnding loops of Ilcnle In the cortical rajs some of the 
aficried tubules could be recognized as ascending loops of Henlc, and in the cortical 
lalorintl.s there were casts in some of the mtercalatcyl segments of the distal ron 
\oUited tubules In the cortex of the ktdn'*vs th',rc were a few small scattered foci 
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composed of several moderately atrophied tubules separated by fairly rrilnlar new- 
lookitig scar tissue 

Case 3 This 19 year old white housewife was admitted because of high fever, 
stupor and anuria She had been in good health with no evidence of preexisting 
nephritis Two wedss before admission, when the patient had passed uneventfully 
through her first pregnancy, labor was induced Labor was prolonged and several 
vaginal examinations were said to have been made without adequate sterile technic 
Because of some fever the patient was given sulfathiazole 6 grams per day for four 
days post-partum The patient improved slowly after a difficult ddiveiy, and the 
temperature returned to normal Because of nausea and occasional vomiting, sulfa- 
thiazole administration was stopped on the fourth day post-partum On the sevendi 
and eighth days, there was intermittent fever of 101” F with very questionable eii- 
dence of pelvic infection and no other obvious source of fever Sulfathiazole was 
again given in doses of 7 grams on the nmdi day and 3 grams on the next day Tem- 
perature promptly rose to 105 4” F , pulse rose steadily to over 170 per minute and the 
blood pressure fell to 80 mm Hg systolic, 40 mm diastolic The patient became 
deeply stuporous and imresponsive Very little urine was passed for four days 
Sulfathiazole was discontinued when no adequate evidence of infection was found 
Fluids and blood were given by vem 

On the twelfth day post-partum, the patient was admitted to the medical uard 
She was deeply stuporous There were fever, tachycardia and dehydration Muscles 
showed a coarse, jerl^ tremor Chvostek’s and Trousseau's signs of tetany were 
absent Reflexes were hyperactive, Babinski's sign not present The usual post- 
partum changes in breasts and uterus were noted 

The red blood cell count was 3 85 million and a white blood cell count was 14,000 
with polymorphonuclear cell increase Unne was dilute and contained protein (3 -f-), 
many white blood cells and a few red blood cells No crystals were seen The blood 
nonprotein nitrogen was 100 mg per cent, free sulfathiazole concentration w'as 88 
mg per cent, with a very high total drug le\el of 188 mg per cent Serum chloride 
was reduced to 89 meq/1 and the carbon dioxide combining power to 23 \oIs per 
cent Serological tests for syphilis wrere negatne 

Because of dehydration and acidosis, the patient was given by vein 5000 cc of 
fluids containing 10 grams of salt as well as glucose, on the first dav on the mcdic<al 
ward The acidosis was improved following tlie administration of sodium lactate 
Because of tlie development of hyperdiloremia in tlie previous patients this patient 
was tlien given only 4 grams of salt per day for the two subsequent days Liberal 
amounts of fluid were given by vein, and the unne output increased to over 1000 cc 
per day On tins regime, the serum dilondc remained below 90 m eq /I Tlie salt 
int pto was increased to 12 grams and 8 grams on the next two days, raising tlic 
serum chloride concentration to 106 4 m cq /I Blood nonprotein nitrogen fell rapidlv 
to 44 mg per cent 

The patient was then placed on a salt-poor regime (4 grams of salt with 4000 c c 
of fluid) In three days, the scrum dilondc concentration rose to 1 17 5 m cq /I 1 he 
salt intake was reduced to approximately 25 grains per day (a “salt-free" regime) 

On the next day, the serum chlonde rose to 124 m cq /I wiUi the spinal fluid chloride 
concentration 1612 meq/1 The blood nonprotcin nitrogen was 56 mg per cent 
The slowly rising temperature readied 105* T 

The fluid intake was raised to 5000 c c per dav approximately half of tliii aniojiit 
being given intravenously as 5 per cent glucose solution Tlic lciiipe*ntiire fell ind 
the scrum chloride concentration gradu ilh decreased to noniial i 105 in c«j ) durr.t' 
the next week At tins time, the scnini carbon dioxide combining jiowc- v.as 
volumes per cent and the blood nonprotcin nitrogen was 26 mg per cent 
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During the development of hyperchloremia when the serum chlorides were 117 5 
m eq /I , the urine chloride concentration was 44 m eq /I and the total urine chloride 
output was 2 18 grams in 24 hours Three days later, when the serum chloride con- 
centration was 122 5 m eq /I , the urine chloride concentration was 44 4 m eq /I , and 
the total urine cliloride output was 2 17 grams in 24 hours Durii^ the fall in serum 
chloride concentration, there was only a slight increase in urine chloride concentration 
and scarcely any change in the daily output of chloride Apparently, the large water 
intake first produced a dilution of the extracellular electrolytes rather than an in- 
creased chloride output After several days, the patient reached a nice balance of 
intake and output 

When tile serum chloride fell to 110 m eq /I and the fever disappeared, a mannitol 
clearance was performed * At tins time, the urine volume and chloride concentration 
were the same as during the height of the hyperchloremia This test showed an 
average reduction of glomerular filtration to 30 per cent of the expected normal value 
Parallel studies of serum and urine chlorides showed tiiat 97 per cent of the chloride 
m this glomerular filtrate was reabsorbed while only 90 per cent of the water was 
reabsorbed Fhenolsulfonphthalein excretion was 45 per cent in two hours On the 
next day, urea clearance was 29 cc per min The nonpiotein nitrogen was 34 mg 
per cent 

As tile uremia and hyperchloremia disappeared, tiie patient’s responsiveness to the 
environment returned, but gross neurological defects became more obvious It was 
noted that the patient failed to move the left arm and the right hand The tongue and 
jaw also could not be moved normally All of these parts showed a coarse, jerky 
tremor In the legs, the tremor had diminished and voluntary movement was im- 
proving The tremor was aggravated by attempts at movement Swallowing of food 
was difficult The patient smiled and wept on appropriate occasions 

During tiie next month, atrophy of tiie right thenar eminence and of muscles 
of the right leg became obvious The electrical reaction of degeneration was demon- 
strated in the right opponens pollicis The left fifth finger was held in full extension, 
whereas the other fingers were flexed The left wrist was held in extension Else- 
where, a steady return of function was evident Muscles were atonic, movements 
were jerky, and reflexes were hypoactivc, but gross movement of all four extremities 
was possible Babinski’s sign was absent 

Three monthb after the sulfathia^olc administration, tiie patient had regained 
fair strength and control of most of her muscles, although tremor and poor coordina- 
tion presented any fine movements For several weeks, she had made halting clTorts 
to speak, and words were becoming clearer With the return of speech, the pnlicnl 
confirmed the impression that no sensory loss had occuircd She remained very 
euphoric 

Case ‘I This 63 year old white paper-hanger was admitted to the hospital hccntisc 
of epigastric pain and anemia His health had been good until two months before 
ndtnisMon, when he noted the gradual onset of deep, gnawing epigastric pain, unrelated 
to meals, but relics cd by soda One month later, the pain was worse and the stools 
bfcamc dark in color The patient complained of spells of veal ness iind faintness 

The only abnomialitics on cxanmnt»'>n were pallor and tachycardia niooft 
pressure was 118 mm Ilg sy-itolic, 68 diastolic Hie red blood cell count was 1,800,- 
O'lO without change in cell sire or color Stools were tarry and gate stroiiHy poM- 
ti\e chemical tists for blood Urine had a specific gras its of I 02i) and rontaitnd no 
• ugir O' protein, occasion il \ bite IiIockI cells, but no red IjId'kI rclL or cist* 
Ilor-ijU'in'Vr iris d« •uox'-traleil a deep ulcer on tb** lC'»tr nirv'tiin of ibe ‘toniiili 

* \\ i*b till ti'i'l a * 'tar t of T>" 1- V Nc* mn 
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Tlie blood nonprotein nitrogen was 49 mg per cent* Serum chloride was 1066 
m eq /I , carbon dioxide combining power 56 volumes per cent and protein 4 6 grams 
per cent 

The patient improved briefly and then suffered an exs angui n ating hemorrhage, 
during whidi six liters of blood were necessary to keep the systolic blood pressure 
above 90 mm of mercury After two days without any cessation of bleeding, a sub- 
total gastrectomy and anterior Polya anastomosis were performed Sulfathiazole 
powder wras applied locally, and sodium sulfathiazole w'as given intravenously in four 
doses of 4 grams over a period of 48 hours During these two days, the patient re- 
ceived 5500 c c of fluid by vein, of whidi approximately one-third was physiological 
sodium chloride solution One hour after the last sulfatliiazole injection, the blood 
sulfathiazole concentration was high (149 mg per cent) At this time, the blood 
nonprotein nitrogen was 80 mg per cent, serum diloride was 956 meq/1 , carbon 
dioxide combining power was 74 8 volumes per cent, and plasma protein was 6 3 gm 
per cent Only 175 c c of urine were passed on die next day, but the blood non- 
protein nitrogen did not rise and the free sulfathiazole levd fell to 6 3 mg per cent 
Following this the urine volume gradually increased Tlie urine contained protein, 
a few red and white blood cells, many casts and numerous sulfathiazole crystals Tlie 
free sulfathiazole level fell to 1 8 mg per cent on the next day but serum chloride 
concentration rose to 120 m eq /I The patient had been receiving 4 liters of parenteral 
fluid each day, containing 9 grams of sodium chloride (38 m eq /I ) When the high 
serum diloride concentration was noted, salt intake was diminated save for that con- 
tained in transfusions of blood Despite the low sodium chloride intake and the liberal 
fluid intake, tlie serum chloride concentration on the next day was 142 m eq /I Tlie 
carbon dioxide combining power w’as never below the normal level of 55 \olumes per 
cent (bicarbonate 23 5 m eq /I ) Blood nonprotein nitrogen remained between 80 
and 90 mg per cent The urine output was profuse but could not be measured be- 
cause of incontinence 

The patient’s condition was most precarious during the hemorrhage, and he failed 
to rally after operation With die h>perchIoremia, he became irrational and stupor- 
ous, and his breathing W'as more labored At the same time, eMdence of localized 
peritonitis was noted and it appeared that a leak had dei eloped about the gastro- 
enterostomy Tins was repaired, but die patient died on the next day (die eighth daj 
in the hospital) Blood drawn 12 hours before death had a nonprotcin nitrogen of 
82 mg per cent and serum chlorides 142 ni eq /I 

Autopsy Anatonneal Diagnosis Qironic gastric ulcer (remoied at operation) 
serofibnnopunilent peritonitis, marked anemia (history of massne hemorrhages), 
atrophy of central liver cells , minute hemoirliages in adrenals and islands of Langcr- 
hans, purulent broiidiitis and slight lobular pneumonia, apical pleural scars, cnip(i>- 
sema, moderate arteriosclerosis, history of sulfathiazole therapj, blood transfusions 
and renal insufficiency, marked dilatation of terminal collecting ducts in some renal 
papillae, obstruction and dilatation of few tubules in renal pipillae, pyramids and 
cortex bj casts (granular, lij aline and calciflcd material, red blood cells and hemo- 
globin) 

Kidneys No gross lesions were seen Sections from 23 blocks were examined 
microscopicall} Iherc were a few minute areas of atrophied tubules and inahne 
glomeruli, old lesions probably caused bj intrarcnal arteriosclerosis Tlierc was no 
evidence of wide-spread damage to the renal cpitlicliuni 

In several papillae the large collecting tubules were grtatl> dilated atilioiigli ro 
crystals or other obstructions remained in the stained preparations, and no cr\-taN 

• The influence of gastrointestinal bleeding in raising the blood nonprotcin nitrcci n c i- 
ccntratioii makes the interpretation of this ilcUmnintion difliciilt tliro iqt out this pi'n n v 
course 
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were seen in the gross specimen Some of the terminal ducts, however, were dilated 
and filled with red blood cells and granules of hemoglobin 

In addition there were a few obstructed and slightly to moderately dilated tubules 
scattered higher in the papillae and medulla, and in the renal cortex Some of these 
contained hyaline and granular material and a few contained calcified casts 

The brain was not examined 

Case 5 This \7 year old white girl was brought to the hospital in coma She 
had been in good healtli save for one episode of dysphagia and regurgitation three 
years before Three weeks before admission, she developed a sore throat which 
persisted for several days One week later, because of persistent sore throat and 
fever, her physician prescribed a sulfa-drug which was taken for three days The 
family did not recall the specific name of the drug and no information could be ob- 
tained from the physician The patient began to vomit and finally could not retain 
even fluids Her mental state was one of confusion progressing to delirium and then 
coma Parenteral fluids in undetermined amounts were given without any benefit 
No data on the urine output are available Parotitis developed on the left side At 
this time, she was brought from Tennessee to this hospital 



Fic 3 (Case S ) A indicates a tubule lined by regenerated epithelium B shows the 
lumen of another tubule C is a thrombus in an interlobular vein The tubule and vein 
communicate and epithelial cells are growing in thrombus 


On admission three weeks after alleged sulfonamide medication, the patient was 
a seriously ill young girl, stuporous and unresponsive Temperature was 101 8“ F , 
respiration 40, pulse 100, and blood pressure 132 mm Hg systolic, 90 diastolic Skin 
and mucous membranes were dry The left parotid gland was tensely swollen and 
pus could be expressed from the parotid duct Ocular fundi, heart, and lungs ap- 
peared normal Minimal pitting edema was observed over the tibiae No abnormali- 
ties were made out on neurological examination 

Blood examination revealed 4,070,000 red blood cells per cu mm, with 13,000 
white blood cells, of which 93 per cent were granulocytes Icteric index was normal 
Serological tests for syphilis were negative Urine had a specific gravity of 1 010, 
was neutral to litmus and contained a trace of protein, a few white blood cells, rare 
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red blood cells, and rare grantdar and hyalme casts No crystals or large casts were 
seen Urine volume could not be measured because of incontinence, but ivas not 
obviously reduced Lumbar puncture revealed clear fluid, with no increase in cells 
or protein A chloride determination on the spinal fluid could not be titrated, indicat- 
ing a clilonde concentration in excess of 150 m eq /I 

The patient grew rapidly worse and died 24 hours after admission She re- 
ceived 5 grams of sodium sulfadiazine mtravenously without any obvious effect 
Six hours before death, the blood chemistry reports revealed blood nonprotein nitrogen 
112 mg per cent, serum chloride above 150 meq/1 , carbon dioxide combining power 
27 volumes per cent The patient was given glucose solution intravenously, but the 
appearance of puhnonary edema prevented the administration of large amounts At 
death, blood chemistry revealed nonprotein nitrogen 120 mg per cent, serum chloride 
141 2 m eq /I , carbon dioxide combining power 26 8 volumes per cent and serum 
sodium 173 8 m eq /I Urine contained 27 m eq chloride per liter 

Autopsy Anatomical Diagnosis Dilatation and hj'pertrophy of esophagus, 
chronic inflamma tion, edema and small venous thrombi in submucosa of Iar>iix and 
esophagus, purulent cellulitis, subcutaneous tissues about left parotid gland, ulcerative 
fibnnopurulent colitis, and edema of stomach submucosa , areas of necrosis of mucosa 
and submucosa of vagina and cervix uten, thrombi in intra and extra vaginal and 
uterine veins , interlobular renal arteries and veins, and adrenal capillaries , emboli in 
small p ulm onary arteries, small infarcts in adrenals (few), and kidne>s (many), 
marked cloudy swelling of renal epithehum and edema of interstitial tissue , necrosis 
and regeneration of scattered epithehal cells in glomeruli and tubules of kidneys, 
ascites, hydrothorax, liydropericardium (slight) and pulmonary edema , small area of 
fibrinous pleurisy, left, edema, gliosis and minute hemorrhages in medulla of cere- 
bellum, fat in liver cells, hemorrhages and marked hyalmization of arterioles in 
spleen 

Kidneys Grossly the kidneys were swoUen, soft and pale On the external and 
cut surfaces there were a good many scattered areas a few millimeters in diameter 
which were indistinctly outlined, opaque, and partl> outlined by reddish borders 

Sections were cut from 20 diff^erent blocks of tissue In 11 sections organizing 
thrombi were found in interlobular veins or arteries or both More veins than arteries 
were occluded Most of the thrombosed \essels were deep in the cortex and in tlic 
boundary zone Small infarcts, a few' millimeters wide, were present in si\ of the 
sertion e The interstitial tissues of cortex and medulla were coarse meshed and 
spread apart, due evidently to edema which escaped into the fixing fluids Damaged 
tubules, some containing casts and lined by regenerating epithelium, were found to 
have ruptured into some of the veins which contained thrombi, and the latter showed 
strands and small masses of proliferating tubular epithelium 

The epithelial cplle especially of the glomeruli and of tlie proximal contoluted 
tubules showed marked cloudy sw'elling Hyaline casts were present in rclatnch fen 
tiibiil**”, most of which were ascending loops of Henic in the cortical rajs, but some 
of the t i i^^ wl c s in tlie pyramids and a few comoluted tubules also contained caste 

Necrotic and regenerating epithelial cells in email numbers were found in 
glomeruli and in sarious tubules of cortex and medulla 

Enot-OGY 

In the first three cases, sulfathiazolc probabl} preapitated the renal 
changes which led to the h\ perchlorcmia Tliesc patients were prcvioueh 
active and apparently in good health Anuria and uremia follow eti ct\eral 
da>s of sulfathiazole administration !!> perchlorcmia followed ae a larger 
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volume of urine was excreted and as the blood nonprotein nitrogen was 
decreasing 

In Case 4, there are several possible factors The patient received many 
transfusions of stored, citrated blood within a few days There was transi- 
ent shock during tlie hemorrhage The loss of gastric secretion produced 
hypochloremia and alkalosis at one time Finally, the patient received a 
large dose of sulfathiazole, with high blood levels, crystalluria, and sub- 
sequent anuria As the urine volume increased, die patient developed hyper- 
chloremia Apparently sulfathiazole preapitated the anuiia and subsequent 
h 3 q)erchloremia, but there were other possible factors 

In Case 5, the history was very similar to the other patients’, with a 
rather mild infection said to have been treated with a sulfa-drug, followed 
by vomiting, stupor, uremia, and terminal h 3 rperchloremia In view of the 
ulcerative vaginal lesions and the presence of gross thiombi in pelvic veins, 
the possibility must be considered that the intrarenal thrombi may have 
extended up from the pelvic vessels 

Clinical Observations 

The first three patients were cntically ill duiing the initial period of 
anuria and uremia This was followed by a period of slow improvement, 
as the uremia subsided When the serum sodium and chloride concentra- 
tion rose to excessively high levels, the patients appeared dehydrated, and 
hyperpnea was noted without a significant decrease in the carbon dioxide 
combining power of the serum The mental condition of the patients de- 
teriorated at high serum electrolyte levels Two patients died with acute 
pulmonary edema after cautious admimstration of salt-free fluids at the 
height of the electrolyte concentration Two others tolerated a large amount 
of intravenous fluid and survived 

Three of the patients died before the blood chemistry returned to noimal 
None of these three patients regained a normal state of consciousness, nor 
could they speak or make coordinated movements Because of the chemical 
disturbances, however, it was difficult to evaluate the mental and neuro- 
logical changes Two patients were observed for many weeks after the 
blood chemistry became normal Thqr botli had persistent difficulty with 
speech and coordination Since the neurological dianges were most pro- 
nounced in a patient who never had a very marked elevation of serum sodium 
and chloride, the sulfonamide drug may initiate the injury to the central 
nervous system 

It IS worthy of note tliat the first three patients had a high polymor- 
phonuclear leukocj'tosis which appeared to be related in time to the sul- 
fathiazolc intoxication and not to any obvious infection 

Chemical Changes 

The distinctive chemical change was the rapid and unusual increase in 
serum sodium and chloride concentration This hyperthloremia was as- 
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sociated with only a relativdy insignificant reduction of serum bicarbonate 
as measured by the carbon dioxide combining power There was a gross 
increase of the total serum electrolyte concentration, normally "one of the 
most jealously guarded constants of the orgamsm ” ^ The high spinal fluid 
^loride in C^es 3 and 5 indicates that the increased electrolyte concentra- 
tion was shared by the body fluids other than serum, as might be eiqiected on 
theoretical grounds 

It may not be assumed that there was a similar mcrease in the total macQ 
of electrolyte in the body Indeed, the patients appeared dehydrated at the 
peak of electrolyte concentration, suggesting a decreased volume of extra- 
cellular fluid, which would more or less balance the increased electroljTe con- 
centration These circumstances suggest that the primary disturbance was 
a loss of water without a correspondmg amount of electiolyte 

The large urine volume of very low, fixed chloride concentration sup- 
ports the idea that water was being lost in excess of sodium chloride and 
points to the kidney as the origin of the disturbance In one patient a 
mannitol dearance test, performed while the electrolyte disturbance was 
subsiding, showed a reduction of glomerular filtration to 30 per cent of 
normal Simultaneous determination of serum and urine chlorides in- 
dicated that 97 per cent of the diloride in this glomerular filtrate was re- 
absorbed, whereas only 90 per cent of the water was reabsorbed These 
data, suggesting a greatly reduced volume of glomerular filtrate and a failure 
of the tubules to reabsorb the normal proportion of water, afford a plausible 
explanation for the large volume of urine of veiy low salt content. 

The rise of serum chloride concentration above normal was observed 
only after the daily urine output became large For the first week in the 
hospital, Cases 1 and 2 received considerable amounts of salt and ^^atcr to 
overcome the initial dehydration and oliguria The serum chloride re- 
mained low, since the fluids given were hypotonic and the oliguric kidney 
could exert little influence on the composition of the body fluids "WHien 
the urine volume increased, the blood nonprotein nitrogen began to fall, and 
simultaneously the serum chloride rose * Tliere was no superficial change 
in the character of the urine which remained dilute and neutral in reaction 
It would therefore seem that the large amounts of salt and water gi\cn 
to several anuric patients had little effect on the <(ub5cqucnt rise of scrum 
sodium and dilonde concentration Tlie rise was dependent on the secretion 
of a large volume of urine, w ith excessn e loss of water w ithout salt in the 
urine and the failure to replace this water without salt Under these con- 
ditions, the serum eleclroljte concentration must increase regardless of the 
previous state of hydration Am salt given after the urine \oliitnc becomes 
large, however, definitely aggraAates the clectrohtc disturbance 

Serum eleclrohlc changes of the Ijpe and degree «cen in these patients 
are not ordinarily obscr\cd in chronic nephritis Iljpcrclilorenna is un- 

* In Cases 1, 2, md 3 In Case 4 tlic UUhhI nonprottin intrortn ms di'" to 
because of gtstroinUstinal hcinorrlnts In Case 5, d »ti nn. not imiI »bk 
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common in chronic retentive nephritis, and serum base concentration is 
almost without exception normal or low* Slight elevation of the serum 
chloride concentiation is the rule in the nephrotic syndrome but is not ac- 
companied by any appreciable increase m serum base concentration * If an 
adequate fluid intake is maintained, excessive salt intake does not ordinarily 
raise the serum chloride concentration except as it displaces bicarbonate, 
with the serum sodium concentration approximately normal In other 
words, even in severe chronic nephritis, when sodium chloride is retained in 
the body a proportional amount of water is retained with it so as to keep 
the concentration of sodium near normal Retention of salt thus results 
in edema rather than hyperchloremia This relationship was lost m the 
patients here reported in whom water was lost so much in excess of salt 
To be sure, in severe chronic nephritis with a normal serum concentration, 
the m a ximum urinary chloride concentration is usually considerably higher 
than in the cases here reported, though rarely approaching the serum con- 
centration* " ' 

Although the rapid onset, the extreme degree of hyperchloremia and the 
very high serum sodium levels in these patients are unique, other cas^s with 
some points of similarity have been described Butler, Wilson and Farber® 
described persistent dehydration with hyperchloremia in infants These 
changes were chronic and were assoaated with acidosis and no elevation of 
serum sodium Calcification was found about the kiaiiey tubules Butler, 
Wilson and Farber® and Albright, Consolazio, Coombs, Sulkowitch and 
Talbot" have reported similar changes in older children, associated with 
rickets and dwarfism In most of these patients, the cause of the cal- 
cification about the kidney tubules was not known. In one case, hyper- 
parathyroidism was apparently the mitiatmg factor The most extensive 
calcification in all of these patients was about and within the collecting 
tubules, although some changes were evident in other portions of the tubules 

Discussion of Renal Lesions 

Hematuria, oliguria and azotemia have frequently been observed in man 
and in experimental animals followrag the administration of sulfonamides, 
and these signs and symptoms, when investigated, have usually been found 
to be associated with obstruction due to precipitation of crystals in renal 
tubules or ureters, or in both. 

The occurrence of high serum sodium and chloride concentrations after 
sulfonamide medication, developing and progressing while azotemia and 
oliguria decreased, has not been described before Such a specific functional 
disturbance suggests a corresponding specific renal lesion, and the changes 
found in the kidneys of Cases 1 and 2 point to the intercalated segments of 
the distal convoluted tubules, the spiral portions of the proximal convoluted 
tubule, the collecting cortical tubules, or the ascending limb of Henle’s loop 
as possible sites of the specific disturbance In the other two cases which 
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were examined microscopically it was impossible to correlate the salt reten- 
tion with specific localized lesions 

The occurrence of thrombi in intrarenal veins (Cases 1 and 5) due to 
sulfonamide administration has not been described before in man It has 
been seen in the monkey following sulfapyndme medication ^ and in dogs 
which were given sulfadiazine ® 

In one of our cases (Case 1) in which thrombi formed in the intrarenal 
veins, the only sulfonamide given to the patient was sulfathiazole This is 
of some interest because Climenko and Wright ’ found renal thrombi in 
their monkqrs after sulfapyndme, but never in the sulfathiazole animals 
In our other case (Case 5) which showed thrombi in renal vessels, the exact 
nature of the sulfonamide which tlie patient took, and the dose could not be 
determined, and thus it is possible that the lesions found were due to some 
other drug Moreover, there were thrombi in many small renal veins and 
arteries, and there were thrombi in vessels other than those m the kidne 3 's 
Most of the changes ra the kidneys themselves were probably caused solely by 
the vascular occlusions 

The damaged and ruptured tubules in the boundary zone, associated with 
thrombosed interlobular veins and with proliferating tubular epithelium in 
the thrombi (Cases 1 and 5), are apparently identical with similar lesions de- 
scribed by Dunn, Gillespie, and Niven ® as occurring in two cases of crush 
syndrome One of tliese patients lived for nine da} s and was treated with 
sulfapyndme This report does not state whether the second patient re- 
ceived sulfonamide medication, but it would seem possible that these tubulo- 
venous lesions may have been related to the therap) ratlier than to the 
crushing injuries 

The pathogenesis of intrarenal thrombus formation following sul- 
fonamide therapy is not dear, but it may be suggested that precipitated 
crystals could easily project through the tubular epithelium and into the 
very thin walled interlobular veins, and in tins way might cause thrombi to 
develop 

Treatment or Electrolyte Disturbance 

During the stage of anuria, there is little danger of h} pcrclilorcnua The 
use of very h}’potonic fluids at this time serves only to deprc'^'i the ahead} 
low electrolyte concentration A slightly hj-potonic mi\ture of sodium 
chloride and lactate, with glucose as needed, seems to be effective 

As the urine volume increases, the fluid intake should be maintained at a 
level of at least 3000 c c a daj Salt intake should be eliminated In some 
cases a large ^olume of intra\enous salt-free fluid ma> be needed daih to 

avoid hj^ierchloremia , , , , , , 

Not every patient with sulfathiarolc-mduced oliguria de\elop«s Inper- 
diloremia On the other hand, when simptonis become prominent, the 
hyperchloremia is ahead} far adianccd and treatment niaj he ineffectual 
Tlic ideal method is to follow the <cnmi chloride concentration 
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Summary 

1 Three patients with seveie sulfathiazole intoxication and two patients 
with probable sulfonamide poisoning are described 

2 All of the patients developed an unusual increase in serum sodium and 
chloride concentration Wlien continuous observations were made, the 
electrolyte disturbance appeared while oliguria and nitrogen retention dimin- 
ished The excessive height of the serum electrol 3 d:e concentration prob- 
ably contributed to the death of two patients 

3 The renal lesions found m two cases suggest that the dissociation of 
salt and water excretion may be related to changes m certain specific por- 
tions of the tubule 

4 There were thrombi m interlobular veins in two cases In one of 
these, thrombi m both interlobular arteries and veins were numerous and 
probably produced the renal lesions recognized m this case In both cases, 
the thrombosed veins were associated with ruptuied tubules and the prolifera- 
tion of tubular epithelium m the thrombi Both patients developed moderate 
hypertension 

5 Clinically, there was evidence of cerebral damage In the two pa- 
tients who survived the uremia and hyperchloremia, the signs of injury to 
the central neivous system persisted, with slow and incomplete recovery 
In the brains which were examined, areas of edema and gliosis were found, 
together with small hemorriiages in one case 
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LEUKEMIA: THE RELATIVE INCIDENCE OF ITS 
VARIOUS FORMS, AND THEIR RESPONSE 
TO RADIATION THERAPY^ 


By Frank H Bethell, M D , F A C P , Ann Afbot, Michigan 


Were one resigned to die acceptance of the cause and cure of leukemia 
as a problem of the inscrutable future, requiring for its solution weapons 
not yet conceived m imagination, then the study of the cytologic features 
underlying its varied clinical manifestations would constitute little more 
than an exercise in morbid histology If, on the otlier hand, one believes 
that an understanding of tlie cell types involved in leukemic cliange is a pre- 
requisite to the progressive clarification of the problem in its entirety, tlien 
detailed c^ologic analysis becomes a potentially profitable undertaking 
The purpose of tins communication is to present a senes of cases of 
leukemia, all of which have been subjected to tlie same criteria of differentia- 
tion, and to indicate the relative frequency of the several types of cellular 
involvement which have been observ^ Consideration is also gi\en to the 
sex and age incidence and to the d^ee of response of the patients’ disease 
to radiation tlierapy, but detailed presentation of clinical information and 
quantitative blood changes is deferred for later publication 

The senes to be reported is composed of 495 cases examined at the Simp- 
son Memorial Institute between July 1, 1927 and December 31, 1941, a 
period of 14% years For the purposes of tins and subsequent studies the 
records of all the patients were analyzed and data supplied by the history, 
phj'sical examination and laboratory procedures, including biopsy and 
necropsy, were tabulated In 262 cases, including tliose in wliidi the orig- 
inal diagnosis appeared to be in reasonable doubt, tlie blood and, uhcn avail- 
able, tlie marrow films were reexamined In 19 per cent of the cases 
necropsy was performed and die presence of leukemia was confirmed, al- 
diough designation of specific type, as here reported, was not usually made 
Lymph node biopsy ivas performed in only a negligible number of instances, 
except in cases of Ij’mpliosarcoma cell leukemia Marrow was examined 
during life in but a few instances prior to 1936 After this date sudi stiid\ 
was carried out in practically c\ery case, except m joung children with 
leukemic Ijunphoblastic leukemia and in patients with Ijmphocjtic and 
myelocytic leukemia in leukemic phase Of these groups marrow examina- 
tions were made in about half the cases 

It has seemed possible to classify the great majontj and perhaps all of 
die cases observed according to three parent cell types the hmphobla^i, the 
myeloblast, and the undifferentiated or but shghdj differentiated reticulum 
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cell (histioblast or histioc3rte). These mam divisions of leukemia are 
designated, respectively, as lymphogenous, myelogenous and histogenous 
(chart 1 ) The subdivision of l3miphogenous leukemia into lymphoblastic, 
l3miphocytic, and l3miphosarcoma cell types, has been discussed in an earlier 
communication, and these forms of the disease will not be considered here, 
except for purposes of compaiison^ 
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Chart 1 


The consideration of varieties of myelogenous leukemia is based on the 
view expounded by Naegeli,* and supported by observations made on the 
patients of this series, that the myeloblast, or its immediate precursor, the 
micromyeloblast, may undergo leukemic proliferation with little oi no evi- 
dence of maturation, or there may be development into the myeloc3rte and 
later stages, or there may be transition to the monoblast with subsequent 
formation of older forms of the monocyte series These three forms of 
myelogenous leukemia are termed, respectively, myeloblastic, myelocytic and 
myelomonocytic Most of the rarer forms of leukemia, such as eiythro- 
leukemia, and eosinophilic, basophilic, and probably megakaryocytic leu- 
kemia are members of the myelogenous group Plasma cell leukemia, on 
the other hand, as suggested by Richter * may be related to the lympho- 
genous types 

There remains a group of cases of leukemia which exhibit no evidence of 
lymphoblastic or myeloblastic involvement, but are characterized by gen- 
eralized proliferation of cells of reticuloendothelial origin Monoc3(tes in 
dieir several stages of development are commonly found in the circulating 
blood of such patients, and frequently there also occurs larger “histioc3rtic” 
forms This type of leukemia is here called histiomonocjrtic (figure 1 ) 

A critical discussion of monocytic leukemia %vith a review of the very 
extensive literature on the subject is given by Downey * That form which 
is believed to arise from tlie myeloblast he designates as the Naegeli type. 
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whereas leukemia of reticuloendothelial origin is termed the Schillmg type 
of monocytic leukemia According to Downqr, “The end products (npe 
monoqrtes) might have identical morphology but the intermediate and 
younger forms would be different” However, accurate diagnosis often 
requires marrow examination and one hesitates to identify a case of leu- 
kemia as of histiomonoqrtic type without pathologic evidence of ungoverned 
reticulum cell hyperplasia 

Watkins and Hall “ have adopted Downey’s differentiation of monocytic 
leukemia and in accordance with it have classified the cases seen at the 
Mayo Climc during a 10 year period These authors describe in detail the 
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THE RELATIONSHIPS OF MYELOCYTIC* MYELOMONOCYTIC (NAE6EU) 
AND HISTO MONOCYTIC (SCHILLING) LEUKEMIA 


PlO I 

morphology of the cells seen in both tj’pcs of monocj'tic leukemia, as well as 
marrow dianges characteristic of the two diseases In general, the periph- 
eral blood in cases of myelomonoiytic leukemia (Naegcli) contains a pre- 
dominance of monocytes in various stages of matuntj together with a small 
(sometimes large) number of myeloblasts and joung mveloc>tes Mono- 
blasts differ from mjeloblasts, in Wright stained films, in that the nuclear 
chromatin of the former is arranged m a fine transparent network, the 
nucleoli are quite inconspicuous and the cytoplasm is more plentiful and 
often contains fine red granules at a stage of nuclear dc\clopmcnl when 
granulation is not found in the mjeloblast In hi«tiomonoc) tic leukemia 
(Sdiilhng) myeloblasts arc absent from the peripheral blood, although an 
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occasional myelocyte may be found Monocytes, often quite mature in 
appearance, predominate, and larger histiocytes may be present In the 
latter, the chromatin of the nucleus is arranged in a relatively coaise net- 
work, the nucleoli are indistinct in the earlier forms but small and clearly 
outlmed in the later stages The cytoplasm is blue-gray and often contains 



Fig 2 Myeloblastic leukemia The predominating cells are myeloblasts , a 

myelocytes arc present Aspirated sternal marrow Wrights stain X yAU 

dense, fine, brick-red granulation In marrow films tlie cytoplasm of the 
histiocytes is usually abundant, but in the case of cells obtained from the 
circulating blood it may be quite scanty and irregular 

Instances of leukemia classified under die several types mentioned have 
been furdier subdivided in accordance widi quantitative changes of leukemic 
cells at the time when the patients were first observed. The blood picture 
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IS termed subleukemic Avhen at least 10 per cent of tlie circulating white 
cells exhibit a speafic type of abnormality on which tlie morphologic diag- 
nosis IS based, but the total of such cells does not exceed 10,000 per cubic 
millimeter The condition is considered leukemic when the number of cells 
exliibiting the type-specific abnormality exceeds 10,000 per cubic millimeter 
It is to be emphasized that sudi a distinction is arbitrary, and that transition 
from one phase to tlie other is frequently observed Nevertheless, separate 
consideration of instances of subleukemic leukemia is Justified for two 
reasons First, in the more acute types of leukemia, but not usually in the 
chronic forms, an unelevated white blood cell count portends, as a rule, a 



Fig 3 Aaitc sublcukcinic histiomoiiootic leukemia The cells are all lii^tiobhsts or 
histiocjtes Aspirated stcnial mirrow rights stain X 920 

longer duration of life Second, it is in the presence of a subleukemic 
blood picture tliat an erroneous diagnosis is most hkel> to occur Leuko- 
penia, or a leukocyte count within the normal range, is observed least often 
in the commonest form of leukemia, Uie mjclocjtic Moreover, whereas 
sublcukemia of the Ijmphogenous or histogenous type is apt to be over- 
looked, the diagnosis of subleukemic mjelogenous leukemia is frcquentlv 
mistakenly made Such cases usuallv represent instances of leukopenic 
leukcmoid reactions in the presence of neoplastie invasion of the marrow, or 
of mihaiy tuberculosis, or thej fall in the ill-dcfincd group of non-lcukcmic 
iitycloid metaplasias ’ 
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The difficulties involved in the diagnosis of subleukemic histiomonoc3rtic 
leukemia, and particularly its differentiation from non-leukemic reticulo- 
endotheliosis, have been thoroughly discussed by Downey* and by Jalfe® 
The patient who supplied the data presented on c^rt 2 was observed by Dr 
Raphael Isaacs for several years in subleukemic phase before developing 
leukoigrtosis " The case is similar to that reported by Derisdianoff,^® who 
regarded his patient as manifesting generalized non-leukemic reticulum 
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ANEMIA, CHRONIC HISTItl-MONOCYTIC LEUKEMIA, HEMOLYTIC ANEMIA & MYXEDEMA 

Chart 2 


h3rperplasia in the presence of Addisonian pernicious anemia Dr Isaacs’ 
patient revealed at necropsy sudi generalized and characteristic infiltrative 
changes that to question the leukemic nature of the process would imply 
more definite criteria for the diagnosis of leukemia than are possessed This 
case is believed to represent an instance of chronic histiomonocytic leukemia, 
the existence of which in the non-acute form has been denied by Jaffe ® The 
majority of patients with histiomonocytic leukemia, botli subleukemic and 
leukemic, in the series herein reported, experienced acute illness with early 
death, altliough Watkins and Hall report a predominance of the chronic form 
of the disease in their cases 
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The age ranges of the patients comprising this series, at the time of 
onset of their symptoms, are shown on chart 3 Cases of lymphogenous 
leukemia are excluded since data pertaining to them have been previously 
reported After die age of 20, myeloblastic leukemia replaces lympho- 
blastic as the most common of the acute leukemias It is believed, in agree- 
ment with Wintrobe,*^ that little purpose is served by the classification of 





THE AGE AT ONSET, BY DECADES, OF PATIENTS WITH COMMON 
TYPES OF LEUKEMIA OTHER THAN LYMPHOGENOUS 

Crart 3 

cases of leukemia as subacute, since their resemblance to the acute form 
is much closer than to the chronic Among the dironic forms of the disease 
the myeloqtic predominates until the sc^cnth decade is reached when the 
lymphocytic ty’pe is most frequently obser\cd Thc«*c findings arc m et'cn- 
tial agreement with those reported by Ward,*' Minot and Isaac«.’® Minot. 
Buckman and Isaacs,** Leas ell,’® Ro'scnthal and Harris, « and ^\ mtroK* and 
Hasenbush *' Chronic monocytic leukemia of both ni\ clogcnoiis and 
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histogenous types, was most often encountered between the ages of 40 and 
60, whereas ^e incidence of the acute forms was more evenly distributed, 
except at the extremes of life This age mcidence conforms with that of the 
cases collected by Osgood “ 

Several writers have commented on the apparent increase m the in- 
cidence of leukemia, attributing it, usually, to the more widespread use of 



Fig 4 Acute leukemic histiomonocytic leukemia The cdls are monocyte types 
Blood film Wright’s stain X 920 

diagnostic laboratory procedures Lucia, however, believes tliat the in- 
crease IS an actual one With this problem in mind, the patients of this 
senes have been grouped in five year periods according to the date of their 
first obscr\'ation at the Simpson Memorial Institute The periods extend 
from 1927 to 1941 inclusive (table 1). Compaiatively few c.ise«? of all 
tjpes were seen in the year 1927, but taking this fact into consideration, llieic 
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Table I 


The Se\ and Median Age and Relative Frequency of the Several Types of Leukemia, 
and Their Apparent Increasing Inadence 



Per 

Cent 

Males 

Median 
Age at 
Onset 
(Approx) 

Inadenoe 

1927-1931 

i 

1932-1936 

1937-1941 

1 

Total 


No 

Per Cent 

No 

Percent 

No 

Per Cent 

No 

Percent 

Myelocytic 

Myelobiastic 

519 

Years 

46 

27 

206 

46 

351 

58 

443 

131 

265 

68 2 

24 

6 

13 6 

14 

318 

24 

54 5 

44 

89 

Myelomonocj tic 

591 



22 7 

^ 1 






Ichronic) 

51 

5 

■1 

31 8 

10 

455 

22 

44 

Myelomonocytic 

52 4 

32 


71 

H 

28 6 

27 




'(acute) 

3 

643 

42 

85 

Histiomonoc\ tic 




18 8 

in 






(chronic) 

87 5 

45 

3 


31 2 

8 

500 

16 

32 

Histiomonocj'tic 




83 

■1 

29 2 





(acute) 

62 5 

29 

2 

B 

15 

62 5 

24 

48 

Lymphogenous 

(alltjpes) 

— 

— 

53 

245 

m 

301 

98 

45 4 

216 

43 6 

Total 

1 

— 

— 

99 

20 0 

156 

31 5 

240 

48 5 

495 

99 9 


has been a progressive increase in patients suffering with leukemia in com- 
parison to those on whom diagnoses of other blood disorders have been 
made Two reasons which no doubt partially explain this cliange arc evi- 
dent Referring physicians, from whom all of our patients are obtained, 
are diagnosing and treating more patients witli various forms of anemia 
tha n tliey did formerly, and at the same time are recognizing and referring 
cases of leukemia Few practitioners, however, undertake, vrithout con- 
sultation, the management of thrombopemc purpura or hemolytic jaundice, 
and there has been little or no diange in the relative incidence of these dis- 
eases throughout tlie past IS jears The second possible explanation for the 
progressive increase in cases diagnosed as leukemia lies in tlie current use of 
sternal marrow examination in practically e\cry patient \Mth a suspected 
primary blood disorder Undoubtedly, this procedure accounts for the 
recognition of an appreciable number of cases of subleukemic leukemia but 
it cannot explain the almost equally great increase in the number of patients 
with the leukemic forms of the disease Of special significance is the larger 
group suffering with acute leukemia, as compared to those w ith the chronic 
type, and the more frequent occurrence of tlie monocjtic forms It seems 
probable that the increased incidence of chronic leukemia is merely apparent 
and can be explained by the reasons gl^en abo\e, but on the other hand it is 
believed that there is an actual increase in acute leukemia 

The results of treatment by roentgen irradiation arc shown in table 2 
The plan of therapy has imohed, in almost all cases an intensnt. short 
course of tre.itments uith exposure limited usualh to the splenic area in 
cases of imclocjtic and chronic mjelomonocxtic leukemia le\o hundred 
kilo\olts and 25* niilhamiKics are gencrallj used, Mith di-tancc of =0 an, 
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Table II 


Response to Intensive Short-Couree Roentgen Therapy in Cases of Leukemia* 


Type of Leukemia 

Total 

Num- 

ber 

Unfavor- 

able 

None 

Fair 

Good 

Very Good 

Excellent 


No 

% 

No 

% 

No 

1 

% 

No 

% 

No 

% 

No 

% 

Myeloc^c 

Myeloblastic 

104 

0 

BE 

2 

19 

8 

7 7 

38 

36 5 

43 

413 

13 

12 5 

16 

5 

31 3 

9 

56 3 

2 

12 5 

0 

ViTil 

0 

KTii 

1 VlB 


Myelomonocytic 

17 












(chronic) 


5 

29 4 

5 

294 

5 

29 4 

2 

118 

1 VlB 


Myelomonocsrtic 



37 5 









1 


(acute) 

8 

3 

4 


1 

12 5 

0 


B 

■G 

Bl 


Histiomonocsrtic 

■1 

■I 








11 




(chronic) 


D 

2 

33 3 


■HI] 

3 

50 0 

mm 

16 7 

0 

Mini 

Histiomonocsrtic 

M 

M 

00 







■1 



1 

(acute) 

B 

s 

1 

100 0 

Bl 



m 

Bi 


Bli 


Lymphocytic 

50 

m 


2 


6 

12 0 



13 


19 

380 

L;^^hosarcoma 



HH 








HH 



52 

12 

yxBl 

10 

19 2 

13 

25 0 

6 

115 

6 


5 

96 

Lymphoblastic 

10 


B 

4 

400 

3 

300 

H 


m 


0 

00 


* Unfavorable, exacerbation of leukemic process with early death, none, course of disease 
apparently unaltered, fair, transient clmical improvement but no real remission, good, sig- 
nificant dinical and hematologic improvement lasting three to six months, very gora, lasting 
six to 12 months, excellent, bating more than 12 months 

copper filter, 5 mm , aluminum filter, 1 mm , size of field 10 by 10 to IS by 
20 cm , skin dose 100 to 200 roentgens to each field, with a total of 3 to 5 
fields over the anterior, lateral and posterior surfaces of the splenic area 
Treatments may be given on consecutive days and in any case are preferably 
carried out as rapidly as possible (Isaacs ®°), except that not more than one 
field is treated during a 24 hour period It should be emphasized that not 
all patients will tolerate the maximum treatment outlined above, and that 
the reaction is often unpredictable Therefore, at the outset, smaller doses 
and more limited fields should be employed 

The indications for radiation therapy in myelocyhc and myelomonocytic 
leukemias are symptoms of anemia, of increased metabolism, of pressure 
from splenomegaly, and of pain in or referred from the splenic area In 
the absence of disabling symptoms therapy is deferred The level of the 
leukocyte count at the time of institution of treatment bears little relation 
to the indication for its use, but the rapidity of decline of the white blood cell 
count is a useful guide to its continued employment As many observers 
have pointed out, and as the data here presented indicate, the value of 
radiation therapy is limited to patients with the chronic forms of leukemia 
Best results are obtained in the myelocytic and lymphocytic varieties, but the 
degree of improvement, the duration of the remission, and the time which 
will elapse before the occurrence of a refractory state cannot be foreseen in 
any individual case 
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BLOOD CHANGES IN ERYTHRO - MYELO - MONOCYTIC LEUKEMIA 

Chart 6 

Illustrations of response to radiation therapy are provided by the patients 
supplying the data shown on charts 4, S and 6 In the first instance a re- 
markably fine result was obtained, and for a period of two years the patient, 
suffering with myelocytic leukemia, was entirely free from subjective and 
objective manifestations of the disease At present, she is symptomatically 
well, but the presence of myelocytes m tlie peripheral blood and the slight but 
demonstrable increase in the size of tlie spleen indicate tlie beginning of 
exacerbation * 

The second patient demonstrates the more usual type of response to 
radiation, but her case is worthy of special note because it is an instance of 
transition from the myelocytic to the myelomonoqrtic type of leukemia, as 
previously reported by Craciuneaunu and Calalb and by Hall and Wat- 
kins “ Such cases emphasize the dose relationship of this form of mono- 
cytic leukemia to tlie myeloblastic developmental series 

The tliird case is of particular interest The patient was first seen in 
1938 and at tliat time he exhibited polycytliemia with many circulating late 

* This patient died on Sept 2, 1942 in an acute subleukemic exacerbation of his disease 
The terminal blood %'alues were as follons RBC 1,400|000 per cu mm, hemoglobin 38 
grams per 100 c.c, hematocrit 130 per cent, W B C 500 per cu mm , of whicli practically all 
ucre myeloblasts No roentgen therapy liad been given since August, 1939 
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normoblasts, and a myelocytic leukemia type of leukocyte picture Sternal 
aspiration revealed an extremdy cellular marrow with active, but not ap- 
parently abnormal, erythropoiesis and granulopoiesis Although, on re- 
examination of these films, monocyte developmental forms could be identi- 
fied, at the time of the initial study th^ were not sufficiently conspicuous to 
occasion speaal note A good result wsls obtained from radiation tlierapy, 
but when the patient returned in 1941, after an interval of eight months, a 



Fig 5 Mjclocjtic leukemia terminating in mjelo-monocMic leukemia (patient V \V, 
chart 5) From atxnc down the cells arc, rcspcctncb, a m>clobhst, a monootc, -ind a 
proinonocjtc. Blood film Wright’s stain X 9Z0 

great diange was noted both in the pcnphcral blood and marrotv Anemia 
was severe, and tlie Ictikoty’tes were predominantly of the monoc>lc series 
witli 34 per cent in the blast stage of de\e1opment The marrow did not 
reveal displacement of erjthrocj’tc forming tissue, but instead proliferation 
of earh basophilic ciythroblasts with \cr> little etidencc of maturation 
These cells did not resemble megaloblasts, but possessed mam of the features 
of the marrow cells seen in cases of Cooler’s anemia Concurrenth there 
were obserted, in separate groups, all stages of monoQtc dc\clopmcm with 
mitotic figures fairh common Tj-pical imelohlastc and ni>cloc\te< were 
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Fig 6 Erythro-myelo-monocytic leukemia (patient H S, chart 6) The cell at 
upper right is a histiocyte, probably not directly involved in the leukemic process Below it 
IS a neutrophile The cells with ^rker nuclei are members of the erythrocyte series The 
others are all developmental forms of tlie monocyte Aspirated sternal marrow Wright’s 
stain X 920 


almost absent Unfortunately, tins man died at home, aftei failing to 
benefit from roentgen theiapy, and necropsy was not obtained 


Conclusions 

A series of 495 cases of leukemia is reported with respect to the sex and 
age inadence and the relative frequency of the various types 

Particular emphasis is placed on the differentiation of monocytic leu- 
kemia related to the myeloblast and that form believed to arise from an un- 
differentiated reticulum cell or histioblast 

The relative and absolute increase in the acute forms of leukemia ob- 
served in recent years is believed to indicate a greater incidence of such 
diseases 

Roentgen therapy of leukemia is discussed and the results of such treat- 
ment are presented 

Hematologic data on four illustrative cases of leukemia arc reported 
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EXPERIMENTAL STUDIES ON HEPARIN AND ITS 
INFLUENCE ON TOXICITY OF DIGITALOIDS, 
CONGO RED, COBRA VENOM AND 
OTHER DRUGS * 


By David I Macht.I M D , F A C P , Baltimore, Maryland 

Introduction 

At first engaging the attention primarily of physiologists and hema- 
tologists, the study “ of heparin was soon taken up also by biochemists, 
who of recent years have succeeded largely in unraveling its complicated 
chemical structure More recently, hepann has acquired a practical signifi- 
cance through the work of clinical investigators who discerned its potential- 
ities as a therapeutic agent Indeed, Howell and McDonald* had sug- 
gested such clmical applications of heparin, but its actual value in medical 
practice was not demonstrated until the painstaking investigations of Ameri- 
can, Canadian and Swedish scientists were well under way It is far be- 
yond the scope and aim of this paper to cite the complete literature, which 
may be gleaned from Jorpes’ exc^ent monograph “ and Mason’s compre- 
hensive review * of the subject Chmcally heparin has been advocated espe- 
cially as a prophylactic agent against thrombo-embolic complications of va- 
rious kinds Among the earlier contributions to the subject may be men- 
tioned the work of Crafoord ® and the brilliant experimental research on 
animals as well as clinical contributions of Murray, Jaques, Perrett, Best ®’ 
and Solandt*' This work demonstrated the usefulness of heparin in pre- 
venting the formation of clots in blood vessels in animals as well as the 
smaller incidence of thrombo-embohc complications in postoperative treat- 
ment of human patients More recent clinical papers on the subject have 
been published by Crafoord, Jorpes and Best “ Leissner used 

heparin in obstetric practice for preventing thrombosis and Clason reports 
the results obtained with tins drug in three cases of pulmonary embolism 
In the ophthalmological field prevention of thrombosis in letinal veins has 
been reported by Ploman,^’^ Holmin,“ Bostrom and William-Olsson and, 
moie recently, by Ferguson An attempt to combine heparin with various 
chemotherapeutic agents in the treatment of bacterial endocarditis has been 
described by Kelson,®^ and more recently by a group of clinicians in Boston 
No longer now of merely physiological and biodiemical interest, heparin 
merits a place witli the newer pharmacotherapeutic agents A comprehen- 
sive pharmacological study of this substance was, therefore, deemed desirable 

♦Rccencd for publication December 22, 1W2 

Read before the Section on Pathology and Ph>siolog> of the American Medical Asso- 
ciation at Atlantic City, June 11, 1942 

^ iDirccl^or, Pharmacological Rcscarcli Laboratoiy, Hynson, Wcstcott &. Dunning, Inc, 
Baltimore, Mainland 
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and in the following pages the writer purposes to report new experimental 
observations on the subject 

Chemistry of Hepann Although not yet completely solved, tlie chem- 
istry of hepann is now pretty well known, thanks to the work of numerous 
investigators and especially of Charles and Scott,"’ Bergstrom, Jorpes and 
Wilander,®* and Chargaff “ H^arm is a mucoitm polysulfunc acid Avith 
not less than 40 per cent of sulfunc and Being a polysaccharide, it pos- 
sesses an extremely high negative electric charge, which is probably respon- 
sible largely for its reaction with other compounds plajing a role in the 
coagulation system In fact, hepann may be regarded as a sort of hor- 
mone regulating the blood coagulation and like the hormones it is produced 
by a special kind of cell, i e , the so-called mast cells of the connective tissue, 
found mainly in vicinity of capillaries and blood vessel walls Heparin is 
thought to pass from tliese cells either directly or by diffusion into the blood 
stream The so-called metadiromatic granules of these cells, consisting of 
heparin, exhibit cliaractenstic staining reactions ^ 



Fig 1 The organic moiety of hepann, mucoitm = glucuronic acid + acct>Iatcd glucosamine 

The heparin employed in the present experiments was prepared m our 
diemical researdi laboratory As a matter of historical record, it maj be 
stated here that this Avas the first diemical researdi laborator}' to produce 
hepann for Professor William H Howell, who 20 jears ago entrusted Dr 
H A B Dunning witli its preparation for his later expenments Since 
then our manufacture of heparin for researdi purposes and in a more liighl> 
purified form has been continuous Originally extracted by us almost cx- 
dusnely from dog Iners, hepann in recent j’cars through improxcmaits in 
technic has been made not only from Incrs but also from otlicr organs* 
The hepann is assajed in this laboratory by HoncH’s onginal method on 
freshly drami cat’s blood, and its phjsiological antithromboplastic actnitj is 
expressed in terms of tlic number of cubic centimeters of blood which the 
addition of one milligram of the dnig w’lll keep fluid for 24 hours under 
standardized conditions Specimens of hepann with a potenej as high as 

•Due acknowledgment ii Iiercbx mide of the licartj cooperation in thi« iniesiijritKn of 
our researdi chemists Drs TiUgenld Dunning, Oiarlcs A. Dunning nnd \\ ilton C Hnrd- i 
and Mr Arthur E Stickd 
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1 200 have thus been prepared, but it has been found for economical reasons 
and for all practical experimental purposes that a purified heparin of a 
potency of 1 50 is quite satisfactory for physiological and pharmacological 
research In fact, for a great many routine procedures emplo 3 red in the 
clinical laboratories less expensive weaker preparations of heparin (with a 
potency of 1 7 5 or 1 10) have been found entirely adequate 

Influence of Hepann on Toxicity of Ouabain The powerful cardiac 
tonic ouabain is generally assayed by determining its lethal dose for cats A 
defimte concentration is prepared by dissolving a given weight of the gluco- 
side in physiological salt solution and at regular intervals this saline is in- 
jected into the femoral vein of a cat under light anesthesia until the heart 
stops, the respiration continuing for a brief interval thereafter Such 

Table I 


Assay of Ouabain Solution, 1 100,000 


MLD of Ouabain 

Alone 

MLD of Ouabain 

Preceded by Hepann 

C.C. per kilo 


C.C. per kilo 

88 


110 

98 


13 0 

90 


14 0 

10 0 


15 0 

90 


15 0 

88 


140 

82 


20 0 

15 5 


20 7 

10 5 


16 5 

10 0 


12 3 

10 5 


10 7 

114 


15 6 

87 


114 

85 


114 

92 


10 3 

Average, 9 9 c c 

per kilo 

Average, 14 1 c c per kilo 


PE 

Diff— 0 645 


Cntical Ratio— 6 5 

IT— 1 74 


0—1 03 

PE— 0 32 


PE— 0 56 


assays are frequent in this laboratory, the concentration of ouabain employed 
being usually 1 100,000 by weight When a specimen of ouabain was thus 
assayed on two series of animals, one of each pair being heparinized S to 10 
minutes before injection of the drug while the other was employed as usual, 
the lethal dose for the heparinized cats was generally greater than that 
obtained from normal control cats Statistical analysis of the data derived 
from such sets of experiments demonstrated the validity of difference in the 
m 1 d obtained in the two series Table 1 shows the difference in the m 1 d 
of ouabain required for heparinized and non-heparinized cats, respectively 
A comparison of the average lethal doses in the two sets reveals that the 
critical ratio is 6 5, which is far above that required for a valid difference 
according to statistical criteria 
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Influence of Hepann on Tovicity of Digitalis Results similar to those 
obtained with ouabain were derived from experiments with tinctures of 
digitalis Dilutions of digitalis tincture with physiological saline 1 10 were 
assayed on heparinized and control cats by the Brodie-Hatcher method 
The epqieriments with digitalis and those with ouabain were generally per- 
formed in pairs, i e , one on a normal cat and anotlier on a cat previously 
heparinized to diminate variables affecting the toxicity of the digitalis glu- 
cosides as, for instance, sudden changes in barometric pressure and other 
meteorological conditions found to influence the potency in these two sets of 
cats ” Thus in a series of 50 cats, the average lethal dose for the controls 
was 8 5 c c , whereas that for the heparinized animals was 10 2 c c In 
control readings <r was 2 63 and F E , + 0 35, and for readings obtained 
from heparinized animals «r was 2 68 and P E , + 0 36 The P E dif- 
ference between the two series was 0 5 and the critical ratio, 3 4, indicating 
a statistically significant difference between the results derived from both 
Coagulation Studies on Digitaloid Di iigs To analyze these differences 
in m 1 d of ouabain and digitalis for heparinized and non-heparmized ani- 
mals, studies were made on the coagulation of blood in vitro and in vivo 
Samples of blood were obtained from cats under light anesthesia at the be- 
ginning of digitalis or ouabain assay and othei specimens were drawn from 
the carotid artery at regular inter\als during its progress It was found that 
coagulation time of whole blood studied by Howell’s method was pro- 
gressively shortened from beginning to end of the expenment Similar 
results were obtained with ouabain See the subjoined protocols 


Effect of Digitalis Injections in Vivo on Coagulation of Blood 

(ENpenment of Nov 28, 1941, on cat 3 6 kilo , under etlier) Assa> of 1 10 
Dilution of Digitalis Total injected, 24 c c , M L D , 6 6 c c per kilo 


Normal 

After injecting 6cc 
4fter injecting 10 c c 
After injecting 15 c c 
After injecting 20 c c 
After injecting 23 c c 


CoaEubtlon Time 
8 minutes 

6 minutes, 30 seconds 
5 minutes, 15 seconds 
3 minutes, 45 seconds 
1 minute, 45 seconds 
1 minute, 15 seconds 


Effect of Ouabain Injections in Vwo on Coagulation of Blood 

(Experiment of Dec 19, 1941 on cat 2 38 kilo , under ether) Assa\ of Otialnin 
Sol, 1 100,000— Total injected, 235 cc , MLD, 0106 nig per kilo 

Ceasiilillan Time 

NoitotI 9 minutes, 30 «cconds 

\ftcr injecting 10 c c 1 minutes 

\fter injecting 15 c c 2 minute*, 40 *ccond< 

After injecting 20 c c 1 minute, 40 «ccond* 

A more cxlcnsuc study was then made of the effect of \anoti'5 digitaloid 
glucosides on coagulation* of shed blood in Mtro Small samples of blood 
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were mixed with solutions of the different glucosides in varying concentra- 
tion and their coagulation time was determined The entire series com- 
prised speamens of digitahn (3), digitalein, digitoxm, digitonin, digilanid, 
strophanthm (3), ouabain, convallamarm, scillaren and bufagin, the digi- 
taloid principle obtained by Abel and Madit from the toad, Bufo agm 
All these principles were found defimtely to hasten coagfulation of blood in 
vitro 

Control experiments were made with a long series of potent pharma- 
cological agents comprising the glucosides esculm, salicm and phlondzin, the 
salts of the alkaloids atropine, homatropine and physostigmin, quinine, HCl, 
quimdme, epinephrine HCl, ephedrine, morphine, codeine, cocaine, spartem, 
aconitine, crystalline sex hormones, sulfanilamide and other sulfa drugs 
The effect of most of these drugs on the coagulation of blood was insig- 
nificant The chief exceptions were epinephrine and crystalline progesterone, 
both of which tend to shorten coagulation time The thromboplastic prop- 
erties of digitaloid drugs are not due to a hemol3rtic effect because with the 
exception of two samples of digitahn and of digitomn (a saponin), none pro- 
duced any hemolysis The difference in toxicity of digitalis and ouabain 
for heparinized and control cats can perhaps be ascribed to tlie thrombo- 
plastic properties of the digitaloid principles To support this view histologi- 
cal studies are being made on hearts of cats used in such tests in hope of 
detecting microscopic evidence of intravascular clotting 

Experiments with Congo Red Congo red has long been known as a 
laboratory reagent for detecting free hydrochloric acid, as a test stain for 
amyloid and for the estimation of the functional state of the reticulo-endo- 
thelial system Moreover in recent years its use has been extended to 
therapeutic procedures, and it has been employed empirically with little 
scientific basis in the treatment of pernicious anemia,*® pulmonary tubercu- 
losis,*^ purpura hemorrhagica and other conditions One writer has even 
recommended it as a chemotherapeutic agent in certain forms of strepto- 
coccus septicemia ®* Serious untoward reactions have occasionally been 
reported after intravenous use of this drug Madit, Harden and 
Grumbein *® accordingly made a toxicological study of this subject and 
found that commercial samples of congo red vaiied much in toxicity and 
tliat It was necessary to use a reliably standardized sample for intravenous 
injection They found also that the toxicity of this drug for cats was 
lessened by previous heparinization of the animals Could this decrease 
in toxicity be correlated with the effects of Congo red on coagulation of the 
blood ^ Taliaferro and Haag, who have published an excellent pharma- 
cological study of the dye, reported that injections of small doses of congo 
red rapidly diminished the coagulation of the blood but when large doses 
^\erc administered the converse effect was produced and a marked delay in 
coagulation time \vas noted Madit, Harden and Grumbein made similar 
obscnations in studies on coagulation of cat’s blood in vitro, but Ricliard- 
son *® noted no hastening of coagulation after small doses in rabbits The 
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results of additional experiments on the toxicity o£ congo red which the 
writer made in connection witli the present study confirmed his finding^ 
Coagulation time of whole blood obtained from non-heparmized cats during 
course of admimstration of congo red was definitely lessened after small 
vijectwns but markedly prolonged after large doses This is illustrated by 
the following protocol 


Coagulation Experiment No 1 vnth Congo Red on Cat Weighing 1 5 Kilo 


Normal 

After injecting 10 mg of congo red 
After injecting 10 more mg of congo red 
After injecting SO mg of congo rea 
After injecting 100 mg of congo red 
After injecting 150 mg of congo red 


CoaEuIation Time 
7 minutes 

4 minutes, 45 seconds 

5 minutes 
30 minutes 
35 minutes 
over one hour 


Influence of Heparin on Toxicity of Cobra Venom Recentl)' intio- 
duced into medical practice as a therapeutic agent for the relief of pain, 
cobra venom is now being used as a substitute for the opiates and other 
powerful analgesics *“**’’ *“ Various investigators have, therefore, made 
extensive toxicological studies of this drug The principal constituent of 
cobra venom and that responsible for its analgesic action is a neurotoxin, 
the chemistry of whidi is still not completely knoira, but the latest research 
on the subject suggests that the cobra neurotoxin is probably of a gluco- 
sidal nature *® In addition to this active principle, crude cobra venom con- 
tains various hemotoxms sudi as hemolysins, coagulants, agglutinins and 
precipitins In general tlie toxiaty of crude cobra ^enom solutions has 
proved to be greater than that of solutions of cobra venom, from which 
proteins and hemotoxms had been remo\'ed The present writer investi- 
gated tlie toxicity of crude cobra venom solutions for cats in conjunc- 
tion witli simultaneous administration of heparin The average lethal dose 
of solutions of various lots of cobra venom was first determined on control 
animals The same solutions were then assayed on otlier cats receiving from 
5 to 10 mg of heparin 10 to 15 minutes before injection of cobra venom 
was begun In tlie majority of such experiments prior heparmiration of 
the eats diminished toxiaty of the venom The subjoined kj-inographic 
tracings, recording the respiratoiy mo^cme^ts of tvo cats treated in this 
way, illustrate tlie results obtained It will be seen tliat the lethal dose for 
the control cat w'as 583 cc per kilo, whereas that for the cat rcceixing 
hepann before injection of cobra icnoni was 86 cc per kilo Here also, 
coagulation time A-aried with tlie amount of the drug injected 

Anaphylactic Experiments The effect of heparin on coagulation of 
blood IS iiot its oiilj mtercslmg phj siological propertj Other syslcwi 
affected by heparin than those mvohed m coagulation ha\c been dieco\crcd 
Among the most important is the relation of heparin to anaphj lactic shod 
Dncrgent reports ha\e been made on the subject K\es and Mraucer*' 
found that hejiarm injections protected pigeons from shock, and \Villiain« 
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and Van de Carr " reported similar findmgs in guinea pigs sensitized with 
horse serum A preliminary announcement in 1928 by Macht, Dunning 
and StidceP® also described tlie protective action of hepann against tlie 
shock produced by horse serum in sensitized guinea pigs, rabbits and rats 
Hanzhk," Reed and Lamson ** did not confirm these findings Repeating 
his earher work, the present writer has recently found that guinea pigs can 
be protected in varying degrees against the anaphylactic shock contingent 
upon sensitization to horse serum by prior injections of heparin Table 2 
shows the results obtained in such experiments witli SO guinea pigs, 25 
heparinized and 25 used as controls Prior administration of 5 to 10 mg 
of heparin solution ( 1 80) definitely diminished tlie violence of anaplij lactic 
shock and in some cases p^e^ented such attacks altogether whereas the 
majority of the controls had severe reactions and died This corroborate e 
evidence leaves no room for doubt concerning the correlation of hepann 
effect and anaphylactic shock, at least in some of the lower animals It was 
noted tliat to adiieve an antagonizing effect an interval of about 10 minutes 
must elapse before injection of the antigen Simultaneous injection of 
heparin witli serum is ineffectual Closely related to these findings altliough 
qualitatively different, are those of other investigators witli injections of 
Witte’s peptone in dogs Wilander found tliat injections of peptone into 
the circulation of dogs produced a vei^ severe shock with loss in clotting 
capacity of blood, and tins defiaency, it was assumed, was caused by flooding 
tlie blood stream with heparin Wilander's earher findings have rccentlj 
been confirmed by Jaques and Waters," who showed that tlie anticoagulating 
substance in blood of dogs in anaphylactic shock is heparin and isolated it in 
crystalline form from die blood of such animals 

Table II 

Anaphylavs in Guinea Pigs 

All Animals Sensitized with 0 5 to 1 0 c c of Hori^: Serum Tests Made Two Weehs Later 


Control Guinea Pie* , 
Iniectcd with horse serum alone 


19 {in nnals — immediate shock, con- 
vulsions and death 
6 animals developed se\ ere shock 
but sunned 


25 — total 


Ilepannbcd Animals 

Injected with 5 to 10 ms of hepann 10 minute* 
before hor<e *crum wra* snen 

8 animals de\ eloped mild reaction* 

5 animils de\ eloped *eicrc rcictions (iftcr 10 
to 30 minutes) and died 
2 dc\ eloped ce\crc shock nnd died lKcau*c 
scrum was injected immcdntch iftor hep 
ann 

10 inimnls dc\ eloped no reiction ind rcni lined 
well 

25 — tot'll 


EAperments Trypstti avd Papaut In connection with the CNpcn- 
cnces of larious imcstigators with heparin in relation to anaphjIaMc. the 
experiments of Rocha c SiKa and Dragstcdi ** with trjp^in dcscnc special 
mention These authors reported a relation between the hberntinn of 
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hqjarin and administration of trypsin More recently, these authors to- 
gether with Wells “ reported before the Federation of the American Soaety 
for Experimental Biology in Boston some further experiences along diese 
lines They found that injections of trypsin solutions in lightly anes- 
thetized rats are rapidly fatal but that administration of heparin will protect 
such ammals from lethal doses of this drug The present writer has been 
conducting similar experiments on guinea pigs and his findings corroborate 
completely these observations made on rats A solution of trypsin in 
physiological saline was mjected into the circulation of guinea pigs and the 
mmimal lethal dosage for the animals was determined The following 
protocol is a good illustration of such an effect 

Tiypstn Evpetmeut of Match 25, 1942 

Guinea Pig 1, weighing 700 gm , slowly injected intravenously with S c c of trypsin, 
2 5 per cent, in saline 
Died in 35 minutes 

Guinea Pig 2, weighing 600 gm , mjected with 10 mg of heparin (1 100) 

Ten minutes later injected with S c c of trypsin, 2 S c c in saline 
Animal depressed but recovered and lived 

Inasmuch as another proteolytic enzyme, papain, one of vegetable oiigm, 
has been described in the older literature " as being very toxic on injection 
in animals and producing anaphylactic shock, other experiments were under- 
taken by the writer with heparin and papain injections of mice This in- 
vestigation IS still in progress but tlie results already in hand seem to point 
to an antidotal property of heparin against the toxic action of papain, not 
unlike that encountered m the research with trypsin Prior injection of 
heparin into the circulation of mice protected tliem against lethal doses of 
the enzyme as may be seen from the following protocol 

Papatn Expenvmtt of Apttl 1, 1942 

A Five mice with average wt of 24 gm , injected m tail vein with 0 S c c of papain 
solution, 2 per cent Three out of five mice died within hve hours 
B Five mice with average wt of 24 gm , injected in tail vein with S mg of heparin, 

1 50 

Each injected 10 minutes later uuth 0 5 c c of papain solution 
One mouse died, and four survived 

General Pharmacology Even the experiments of earlier workers em- 
ploying crude heparin revealed its low toxicily At tliat time a depressant 
action was found to be exerted chiefly on tlie blood pressure whidi fell con- 
siderably after injections of the drug into experimental animals This effect 
^^as due to histamine and otlier impurities mixed with the heparin of that 
day for later studies with purer products of the drug show’cd that it was 
not toxic for the circulatory apparatus with the occasional exception of the 
blood Sporadic clinical cases of pathological bleeding ha\c been reported 
after administration of heparin for therapeutic use Thus Enshfer and 
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Blaisdell®® describe hematuria after use of heparm in thrombosis of flie 
cavernous sinus To the same category belong the recent laboratory find- 
ings of Copley and Lalich,** who described a hemophilia-like condition in 
mice after repeated enormous doses of heparin Strangely enough, these 
investigators state that the condition they descnbe ^vas not produced by all 
brands of heparin they used Although hemorrhagic tendenaes may occur 
occasionally in patients receiving heparin treatment, such a complication is 
conspicuous by its rarity,*® because of the rapid dissipation of the drug’s 
effect after its introduction mto the body Indeed this circumstance is tlie 
prinapal obstacle to the practical application of heparin in the clinic In this 
respect hepann contrasts strikmgly with some of tlie newer anticoagulants 
described in recent medical literature “ Yet because of these incidental un- 
toward reactions observed after cbnical use of hepann the author decided 
to study anew its toxicology, espeaally after administration of large doses 
of the highly purified product Expenments were made on tlie action of 
heparm on the circulation, tlie respiration, kidn^r and liver function, and on 
the central nervous and neuromuscular systems of cats and rabbits It 
was establislied that the drug affected none either in acute experiments or in 
animals kept under observation for longer intervals Figure 3, illustrating 
the results obtained m sucli studies on circulation and respiration, slious 
the effect of a rapid injection of 150 mg of heparin (1 80) mto the femoral 
vein of an anesthetized cat Although the amount of heparm injected in 
sudi animals ivas suffiaent to keep 12,000 c c of cat’s blood fluid for 24 
hours m vitro, no depressant efifect was noted on the respiration and cir- 
culation In fact, otlier expenments repealed tliat injections of large dose<i 
of heparm occasionally stimulated the vasomotor apparatus, as a small and 
sustained rise m blood pressure indicated 

Studies conducted on rabbits by the plienolsulplionplitlialcin method 
levealed tliat sudi large doses of heparm did not impair the kidnej' function 
The bromsulphalein test also jieldcd completely negatne findings in 
studies on tlie liver function of rabbits 

Equally interesting were tlie results of an investigation of the effect of 
heparm on the central nenous system and neuromuscular apparatus Em- 
ploying a technic used m other rcscardies,®*' *' the writer studied the beliaMor 
of albino rats trained to run m a circular maze after injections of Iiepinn 
ranging from 1 to 20 mg had been made in such animals b\ the intra- 
muscular, intraperitoneal and lntra^c^ous routes It ivas found that in no 
case w'iis anj depression of the centra! nervous sjstcm or disturbance of 
neuromuscular coordination produced Aiiahscs of the minicrous ditn 
denied from sudi experiments revealed, on tlie conlrarj, a chglitlv «iiinuht- 
iiig effect on the running time and bdiaMor of the rats All the forcgo'tig 
findings with regard to circulation, respiration, kidiicj and Iiitr functio.j 
and the effects of hepann on the central ncrious and iieuromn^cul ir ip- 
paratus speak for a w ide iiiargiii of safct\ for this dnig 
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Phytophanuacological Studies The writer has discovered a new prop- 
erty of heparin which is of more general biological interest It has been 
the custom in this laboratoiy when studying the physiological properties of 
drugs and chemicals to inquire not only into their zoopharmacological effects 
on living animals and their tissues but also into their phytopharmacological 
properties or tlieir effects on living plants Such studies have been found 
extremely useful for investigating the biological effects on groivth of minute 
quantities of hormones and vitamins®*, and phytopharmacological experi- 
ments have also been helpful in detecting the presence of certain toxins m die 
blood of various diseases of man ®®' *® Eiqieriments were conducted on the 
growth of Litpmtis albus seedlmgs m solutions of heparin in different con- 
centrations, under standard conditions of light, temperature and other eco- 
logical factors It was found tliat hepann in certain concentrations exerted 
an auxm-like action on the root groivth of Lttpmus albus seedlings under 
these conditions Detailed data on die subject are resen'ed for publication 
in a more technical journal of plant physiology The subjoined data, how- 
ever, give some idea of the results obtained Table 3 shows a definite stimu- 
lation in growth of seedlings placed in solutions of heparin 1 20,000, in 
plant-physiological saline and allowed to grow m the dark for 24 hours at 
20“ C It will be noted that a synthetic homologue of hepann, the sodium 
salt of polyanediol sulfuric acid, exhibited no sucli growth-stimulating effect 
but, on the contrary, produced inhibition of root growdi 


Table III 

Effect of Concentrations of 1 20,000 of Hc{»nn on Oronth of Lupinus Albus Scedbnes 

at 20” C for 24 Hours 


Bnind ol Hcjxinn 

Index of Gronth 

H W & D . Lot C (1 too) 

lOS per cent 

H W & D , Lot D (1 80) 

110 percent 

H W & D , Lot E a 100) 

109 per cent 

H W & D , Lot X (1 50) 

1 1 7 per cent 

Sncdish 

108 percent 

Canadian 

112 percent 

Swiss 

108 per cent 

Na polyanethol sulfunc acid 

66 per ant 


These observations on plants are of interest not onlj insofar as thc> con- 
firm die low toxicity of heparin for plants as ucll as of animals but also in 
connection with the writer’s laboratory experiments, the results of winch 
indicate diat hepann solutions in Mtro neutralize the toxiat> of poisonou*! 
substances encountered in the blood of certain diseases Wlitiher these 
findings made m die test tube will hold good for clinical trials it is impo*- 
sible to say now but the writer is imcstigating this subject in an cndcaior to 
discover if repeated injections of hepann ntodifj to sonic degree the clinical 
progress of lanous pathological conditions 

Keeping Qualities of Hepann A description of tlie genera! pliarma- 
cologj and toxicology of hepann would be niconipleic without a brief ref- 
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erence to the stability of heparin preparations Hqiarin has been found by 
all investigators to be a stable compound whicli mamtains its potency for a 
long time Although highly purified samples kept at room temperature 
for several months occasionally lose some of their potency, owing probably 
to some internal change or rearrangement of the molecules, sterile solutions 
of heparin m hard-glass ampules have been found by us to retain their 
potency for long periods of time The autlior has carried out extensive 
experiments on the effect of drastic treatment of heparin, in powder form 
and m solution, with various physical agents and was surprised to find that 
sucli exposure effected very little change in the physiological activity of the 
drug 

Tablb IV 


Effect of Physical Agents on Stability of Heparin 

1 Heating in autoclave 20 minutes at 15 lbs pressure 

2 Prolonged exposure to sunlight 

3 Exposure to polarized light of visible spectrum 

4 Irradiation with mercury quartz lamp for one hour 

5 Exposure to roentgen-rays, 1000 r 

6 Exposure to 1000 gpnma ray umts of radium emanations 

7 Agitation by high Trequenmr osallators 

8 Extremely nigh mechanical pressure 


no change 
no change 
no change 
no change 
slight weakening 
slight deterioration 
no change 
no change 


The Absorption of Hepaiin and Duration of Its Effect The rapid 
absorption and excretion or disappearance of heparin from the blood stream 
after injection in lower animals and human beings and the consequent brevity 
of its anticoagulant effect present the chief obstacle to its wider use in 
therapeutics All workers in this field have found tliat heparin injected in 
quantities more than suffiaent to keep shed blood fluid for many hours out- 
side the body did not retard coagulation time in vivo for more than one hour 
after administration In practice it is, therefore, necessary to resort either 
to frequent injections of this drug or to its administration by slow infusion 
into a vein by the so-called drip method, trying to the patient and exhausting 
to tlie pocketbook The writer has been studying the absorption of heparin 
through various poi tals of entry in an endeavor to find some means of pro- 
longing Its anticoagulant effect The following is a brief summary of the 
findings made 

Even large doses of pure heparin administered to animals by mouth or 
stomach tube have no effect on coagulation time of their blood Local appli- 
cations of heparin solutions to mucous membranes sucli as those of tlic 
mouth m the sublingual region were also ineffectual m this respect Small 
doses, 1 to 5 mg of heparin (1 100), subcutaneously or intramuscularly 
injected in rabbits and cats, did not appreciably retard coagulation time 
When much larger doses, eg, 50 mg, were thus given to small rabbits, 
coagulation time was occasionally delayed m samples of blood drawn 15 to 20 
minutes after injection, but not later Intrapcritoneal injections of lica\y 
doses, 50 to 100 mg of heparin (I 50) were little more effective than in- 
jections into the muscle, i e , slight anticoagulant effect was noted 15 to 30 
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minutes after its admimstration, but not later than 45 minutes after Ex- 
periments were also made with suspensions and emulsions of heparin in oil 
mjected into the muscles These were no more effective tlian intramuscular 
injections of aqueous solutions Implantation in experimental animals of 
pellets containing heparin covered witli a protective substance had no effect 
as far as prolongation of its anticoagulant action was concerned 

It has, therefore, hitherto been the practice of all investigators to resort to 
intravenous injections for the study of heparin in both experimental and 
therapeutic cases Unfortunately even massive doses of the drug tlius in- 
jected into die vein in die author’s expenence have been found to exert dieir 
greatest potency only within a limited period of time The most powerful 
anticoagulant effect after sudi injections occurred from 10 to 30 minutes 
after injection and in the majority of expenments on cats and rabbits the 

DuraHon of Effect of Heparin Administered to Rabbits by Vai ions Routes 

Rabbit A, weighing 2 kilo 

October 21, 1941 — Normal coagulation time— 9 mm , 20 sec 
Injected 5 mg of heparin (1 50) in musdes of leg 
After 20 minutes, coa^ation time— 9 min , 15 sec 
After 35 minutes, coagulation time— 9 mm , 10 sec 
After one hour, coagulation time — 9 mm 

Rabbit B, weighing 2 5 kilo 

October 21, 1941 Normal coagulation time — 8 min , 25 see 
Injected 5 mg of hepann (1 50) into ear vein 
After 30 minutes, coagulation time — 12 minutes, 5 sec 
After one hour, coagulation time — 2 minutes 

Cat No 5, weighing 3 0 kilo 

April 6, 1942 — ^normal coagulation time — 10 minutes 

2 58 pm, injected in \ein 10 mg of heparin (1 80) 

3 08 pm, coagulation time 57 minutes 

3 24 p m , coagulation time 37 minutes 

3 46 p m , coagulation time 23 minutes 

3 59 pm, coagulation time 17 minutes 

4 11 pm, coagulation time 11 minutes 

4 18 pm, coagulation time 9 minutes 

anticoagulant effect vanished widiin an hour after administration of the drug 
and was usually superseded by a compensator)' rebound or shortening of die 
coagulation time as compared with the normal The protocols exempli f> the 
usual results obtained in cats and rabbits after intramuscular and iiitra- 
\enous injections of the drug 

The Absorption of Heparin through Bone Mairoic How to prolong 
die typical antidirombopiastic effects of heparin is still an tiiicohcd problem, 
but results of experiments rccentl) earned out in tins laboratoi) point to 
another approacli to solution of this riddle Within the pa«;t few >cars di- 
verse reports ha\e appeared in the medical literature conceniing the trail— 
fusion of blood and plasma through the bone marrow 1 he hnlhant \\ot\ 
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of Morrison and Samwick,®® and of Tocantins ®' and O’Neill,®® is especially 
noteworthy in this connection The former investigators have successfully 
injected blood and bone marrow cells into the marrow of various patients, 
and the latter liave developed a satisfactory technic of transfusing plasma, 
glucose solutions and whole blood in animals and human beings by a similar 
route 

The present writer foi many years has been engaged in a study of the 
absorption of drugs and poisons through various portals of entry into the 
body ®* In this connection it was found that aqueous solutions were readily 
absorbed through tlie bone marrow and tlius produced their cliaracteristic 
pharmacodjmaniic effects ®* Of special interest in tins connection, however, 
were the findings made witli different kinds of oils The so-called essential 
or volatile oils are lapidly absorbed when injected into the medullary cavity 
of long bones and produce depression of the nervous system, convulsions, 
coma and death, depending on the dose injected The fixed oils, sucli as 
olive oil, sesame oil, peanut oil, cottonseed oil, when injected into the bone 
cavities, acted very differently No toxic effect was noted after injection of 
such oil and it was surprising to find that no fat or oil embolism occurred in 
experimental animals It was further found that when active pharmaco- 
logical principles, such as epinephrine, were suspended in a fixed oil like olive 
oil and introduced into the tibia of a rabbit, cat or dog, the absoiption of the 
epinephrine was very slow, the result being a characteristic rise in blood 
pressuie which was sustained for a long time, 35 to 45 minutes, a lesult quite 

Rabbit D, weighing 2 5 kilo 

October 21, 1941 Normal coagulation time — 9 min, 20 sec 
Injected 5 mg of heparin (1 50) suspended in 08 cc of olive oil into cavity of 
right tibia 

After 25 minutes, coagulation time — ^24 minutes 
After 50 minutes, coagulation time — 11 minutes 
After one hour and 40 minutes, coagulation time — 14 minutes 

Cat No 6, weighing 2 0 kilo 

April 7, 1942 Normal coagulation time — 5 min 
2 31 pm, injected 2 mg of heparin, lot No 10 (1 80), dissolved 
saline in cavity of right tibia 

2 32 pm, injected 4 mg of heparin, lot No 10 (1 80), suspended 
olive oil into cavity of right tibia 

2 45 pm, coagulation time 

3 03 p m , coagulation time 
3 17 pni, coagulation time 
3 33 p m , coagulation time 

3 48 p m , coagulation time 

4 03 pm, coagulation time 
4 18 p ni , cangulation time 
4 30 p in , coagulation time 

4 50 p in , coac^ilation time 

5 00 p in . coagulation time 
5 10 pm, coagulation time 


in 04 cc of 
ill 0 6 c c of 

21 minutes 
9 minutes 

20 minutes 

22 minutes 
12 minutes 
12 minutes 
12 minutes 
12 minutes 
12 minutes 
12 minutes 
12 minutes 
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unhke tliat obtained by intramedullary injections of the same drug in aqueous 
solutions These experiments suggested a similar technic for the study 
of heparin with the object of prolonging its antitliromboplastic effect Sus- 
pensions and emulsions of pure heparin were made in olive oil and small 
quantities of tliese were slowly introduced into the tibia and other long bones 
It was found that such a procedure effected a slow absorption of heparin and 
extended its anticoagulant action for a much longer time than did intra- 
venous injection of the drug Numerous control experiments with injec- 
tions of olive oil and other fixed oils m small quantities revealed that such 
injection of oils into tlie bone cavities were usually not injurious and fat 
embolism occurred only in rare and exceptional instances The heavy oil 
employed in the animal experiments appeared in some way to retard the 
absorption of heparin and acted as a reser\oir releasing the drug in small 
quantities into the circulation and ensuring its action for a mucli longer 
time than it could be maintained after intramedullary administration of 
aqueous solutions of tlie anticoagulant The protocols are a typical illus- 
tration of the results obtained 


Comment 

In addition to its hormoiie-Iike regulation of blood coagulation, heparin 
possesses otlier pharmacological properties of considerable interest The de- 
crease in toxicity of ouabain and digitalis for heparinized cats, as compared 
with normal animals, and similar findings regarding lethal dosage of cobra 
venom and congo red maj' or may not be correlated with their antitlirombo- 
plastic property The present writer’s obseriTitions on the effects of digi- 
taloid glucosides, cobra venom and congo red on coagulation, ho^^e^cr, cer- 
tainly lend some support to this view Moreoi er these findings suggest that 
a tendency to intravascular clotting and a predisposition to thrombo-cmbolic 
accidents in certain pathological conditions or in the course of administra- 
tion of certain drugs maj be of commoner occurrence than hitherto sus- 
pected Poisons of endogenous or exogenous nature maj be responsible 
for precipitating such catastrophes and it hen such a contingency threatens, 
administration of heparin may be considered a** a rational prophi lactic 
measure The complexitj’ of the subject is shoiin also In the recent ob- 
servabons of Wmtemitz and his conorkers, nho studied the effects on blood 
pressure and circulation of injections of larious tissue extract^ with and 
without heparin and noted dnergent results in two senes of cxixjriiuLius ' 

Equal]} interesting is the antagonistic action of heparin for certain fonns 
of anaphi lactic shock Here again, that phenomenon m ^omc obscure 
fashion may be correlated with anticoagulatni. properties of the drug Such 
a hipothesis may w'arrant a clinical trial of heparin a*; a prophj lactic 
mcasuic to mitigate the seierc reactions liable to lollow intccimns of lariotis 
sera and i-accmes Certainly the low tOMCiii of hepmn, winch i< n-iiortcd 
in this paper, and shown bi cMcnsnc prciious ohccnaiions of fellow work- 
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ers, renders sudi a prophylactic procedure harmless and supports the view 
that hepann is a hormone-hke normal product of the animal metabolism con- 
tinually secreted or elaborated for maintenance of normal physiological 
functions of the blood 

The low toxicity of heparin for ammals and plants appears to warrant its 
more liberal employment in a clinic More puzzling, however, are die great 
stability and resistance of heparin to physical agents, on the one hand, in 
contrast to its rapid absorption and equally rapid disappearance in the body, 
on the other How to prolong the duration of its anticoagulant action more 
satisfactorily than by intravenous injection is a problem still unsolved, 
although the results of experiments on animals with mtramedullary admin- 
istration of oily suspensions and emulsions of the drug are very suggestive 
in this connection It is astounding to learn, as in the present wi iter’s 
experience, that oil or fat embohsm, hitherto the nightmare of the eiqieri- 
mental pathologist, is but a rare occurrence so far as serious or even mild 
injury to lower animals is concerned after mtramedullary injection of fixed 
or heavy oils Nevertheless, it would be hazardous to conclude that die data 
yielded by tests on rabbits and cats may be transferred per se to the practice 
of human therapeutics 


Summary 

1 Specimens of purified heparin of high potency are remarkably le- 
sistant to acute treatment with physical agents, heat, ultraviolet rays, roent- 
gen-rays, radium emanations and various mechanical manipulations 

2 Heparinization of cats pnor to intravenous injections of ouabain and 
digitalis solutions significantly lowers the toxiciiy of these drugs This 
difference in toxicity is probably correlated with a thromboplastic effect of 
digitaloid glucosides observed in vitro 

3 The toxicity for cats of cobra venom and congo red, intravenously 
injected, is also diminished by prior heparinization of the animals 

4 Large doses of heparin injected into guinea pigs sensitized with horse 
serum tend to prevent anaphylactic shock or to reduce its violence 

5 Massive doses of pure heparin have no toxic effect on the arculation 
and respiration, the kidney and liver function, the central neivous system or 
the neuromuscular behavior of animals 

6 Aqueous solutions of heparin in concentrations of 1 20,000 to 
1 : 80,000 exert a stimulating or auxin-likc effect on root growth of Lufimns 
Cl/bus seedlings reared under standardized plant-physiological conditions 

7 The anticoagulant effect of heparin on intramuscular or intraperi- 
toncal injection is inconstant and negligible Intravenous injections of the 
drug usually exert an antithromboplastic effect for not more than one hour 
after administration Intramedullary injection of cats and rabbits with 
heparin suspended in fixed oils or emulsions prolongs its anticoagulant action 
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8 All of these findings, obtained in laboratory experiments on animals 
and plants, must not be regarded per se as applicable without reservation to 
human therapeutics However, they serve as a starting-point or stimulus 
for further physiological and pharmacological research on the subject and 
give some hint of eventual usefulness in medical practice 
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SUGAR ALCOHOLS XXIV. THE METABOLISM OF 
SORBITOL IN DIABETES * 


By Fred W. Ellis, Ph D , and John C Krantz, Jr , Ph D , 

Baltimore, Maryland 

Sorbitol was introduced into therapeutics in Europe under the name of 
"Sionin” by Thannhauser and Meyer ^ in 1929 Since that time various 
workers have investigated its value as a substitute for carbohydrate in the 
diabetic diet with no consistent findmgs Reinwem * administered sorbitol 
to diabetics and observed an increase in the respiratory quotient but no rise 
in blood sugar On die other hand, Roche and Raybaud* observed no in- 
crease in the respiratory quotient, and Donhoffer and Donhoffer* reported a 
rise in blood sugar after giving sorbitol to diabetic patients 

Kaufmann “ reported that sorbitol exhibited a protein-sparing action and 
was useful to the diabetic Gottschalk “ ascribed an ‘'insulin-enticing" action 
to this compound and recommended its use in diabetics von Noorden ’ also 
recommended the use of sorbitol in the diet of mild and moderately severe 
diabetics Excellent utilization of sorbitol was observed by Bertrand, Radais 
and Labbe * in diabetic patients with and without insulin 

In 1933 Payne, Lawrence and McCanoe " reported that sorbitol was not 
directly metabolized and was an inert compound which could be used safely 
as a sweetening agent by diabetics Raybaud and Roche reported that 
sorbitol was not a satisfactory substitute carbohydrate and questioned its 
value in diabetes In this country Silver and Reiner “ reported that sorbitol 
produced hyperglycemia in a diabetic patient 

Recently in this country sorbitol has been made available at a compara- 
tively low cost and its possible continued use as an item of diet in normal 
individuals has received much attention 

EIIis and Krantz observed tliat 25 or 50 gm of sorbitol increased the 
respiratory quotient of normal individuals as much as an equal amount of 
dextrose At the same time, sorbitol did not significantly elevate the blood 
sugar 

The present investigation is concerned with the effects of soibitol on the 
respiratory quotient and the blood-sugar level in mild and moderately severe 
diabetics 

Experimental Thirteen patients were made available for this study by 
the staff of tlic University Hospital Details of the conditions under which 
this work was done were similar to tliose previously described In each 
experiment 50 gm of dextrose or sorbitol were given orally to the patient 

•Received for publication June 10, 1942 , 
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Discussion 


It A\asslioun previously that sorbitol significantly elev 
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This occurs without a concomitant hyperglycemia If these phenomena 
occurred in the diabetic it would strongly indbcate utilization without dram 
on the impaired insulin stores However, in the rat and Rhesus macacus 
monk^ sorbitol serves as a precursor of hepatic gl} cogen and m all prob- 
ability the same metabolic pattern obtains in man It is obvious from an 
examination of chart 1 that sorbitol does not significantly raise tlie respira- 
tory quotient of the diabetic This strongly suggests the improbability of 
Its direct utilization in the diabetic In tlie liver sorbitol is converted to 
levulose “ and polymerized into glycogen It would follow, therefore, that 
when glycogenolysis occurs providing for glucose utilization in the periphery, 
insulin would be required for its catabolism Thus after depolymerization 
of glycogen, of which sorbitol is a piecursor, the fate of glucose and sorbitol 
in the body is likely identical, each requiring insulin This in tuni bespeaks 
that Its use in diabetes must be in accordance witli the patient’s residual 
tolerance for glucose or his insulin dosage Whether glucose and sorbitol, 
gram for gram, reqmre tlie same or different amounts of insulin for their 
utilization has not yet been determined This problem is still under in- 
vestigation in this laboratory in depancreatized dogs 

There remains, however, another consideration in the use of sorbitol in 
the diabetic diet When ingested, sorbitol produces no significant post- 
prandial hyperglycemia As it is absorbed from tlie alimentar) tract there 
IS, however, a likelihood of a high blood-sorbitol le\el As sorbitol is a non- 
reduang carbohydrate-like substance (sugar alcohol) its presence in the 
blood IS not made manifest by the usual methods of determining blood-sugar 
The absorbed sorbitol is oxidized to levulose, polymerized to gheogen and 
depol 3 rmerized to glucose These comersions are orderly time reactions and 
prevent a plethora of glucose from appearing in the blood, >\hich occurs im- 
mediately after the ingestion of the latter. Undoubtedly the absence of a 
precipitous hyperglycemia from the regimen of the diabetic exerts a benign 
influence on his carbohydrate tolerance, for large quantities of carboludratci 
fed to partially depancreatized dogs cause characteristic lesions (h}i*dropic 
degeneration) in the P cells of the islet tissue and in the diabetic reduce 
furtlier the carboh}drate tolerance Tlie rclatne effects on the impaired 
islet tissue of a hyperglycemia and a high blood-sorbitol lc\el, to our knowl- 
edge, have not yet been imestigated Wc consider this an important pha^c 
of this question of the ultimate advantage or danger of sorbitol in the dia- 
betic, and as yet it remains unanswered 

Summary 

In 13 mild and moderately* scierc diabetic patient*; sorbitol faded to in- 
fluence significantly cither the blood-sugar lc\cl or the respiratory qiiotic.ii 
Its place m the diabetic diet has been discussed 



796 


FRED W ELLIS AND JOHN C KRANTZ, JR 


BIBUOGRAPHY 

1 Thannhauser, S J, and Meyer, K H Sorbit (Sionin) als Kohlehydratersatz fur 

den Diabete^ranken, Mundien med Wchnschr , 1929, Ixxvi, 356 

2 Reinwein, H tlber die Verwertbarkeit des d-Sorbit in der Behandlung des Diabetes 

mellitus, Deutsdi Arch f Idin Med, 1929, clxiv, 61 

3 Roche, A , and RAYBAxn), A Sur I'utilization de la sorbite par Torgamsm^ Gimpt -rend 

Soc de biol , 1933, cxiii, 320 

4 Donhokfer, S , and Donhoffer, M tlber die klmische Untersuchung des Kohlenhydrat- 

stoffwechsels mitteIs,d-Sorbit, Deutsch Arch f klin Med, 1930, clxvii, 257 

5 Kaufmann, E Em neuer Kohlenhydratersatz zur Diabetesbdiandlung, Klin Wchnschr , 

1929, TUI, 66 

6 Gottschalk, a Die Bedeutung der Ersat^ohlenhydrate fur die Praxis und Theorie 

der Zuckerkrankheit, Ergebn d inn Med u Kinderh , 1929, xxxvi, 56 

7 VON Noorden, K. H Sionin in der Diabetesbehandlung, Deutsch med Wchnschr, 1929, 

Iv, 483 

8 Bertrand, G , Radais and Labb£, M Sur I'emploi de la sorbite dans I’alimentation des 

diabetiques. Bull Acad de med , 1934, cxu, 8 

9 Payne, W W, Lawrence, R D, and McCance, R A Sorbitol (Sionm) for diabetics. 

Lancet, 1933, ccxxv, 1257 

10 Raybaud, a , and Roche, A Valeur dietetique de la sorbite dans la cure diabete sucre, 

Presse m6d , 1934, xlii, 172 

11 Silver, S , and Reiner, M Essential fructosuria, Ardi Int Med, 1934, liv, 412 

12 Ellis, F W , and Ejiantz, J C , Jr Metabolism and toxicity studies with mannitol and 

sorbitol m man and animals, Jr Biol Chem , 1941, cxli, 147 

13 Embden, G , and Griesbach, W tJber das Schicksal des d-Sorbits und einiger anderer 

Hexite, Ztschr f physiol Chem , 1914, xci, 251 



MENIERE’S SYNDROME AND MIGRAINE; OBSERVA- 
TIONS ON A COMMON CAUSAL RELATIONSHIP - 

By Miles Atkinson, M D , FR C S (Eng ), Netv York City 

The possibility of a relationship between migraine and tlie syndrome 
known as M&iere’s was suggested by Meniere himself in his original paper 
Although later observers have also seen the possibility, only recently has an} 
satisfactory basis been established for the meclianism of either, so that 
hitlierto the tlieory of a relationship has had to depend upon clinical ob- 
servation and conjecture rather than upon the result of experiment It has 
been probability ratlier than fact The object of this paper is to attempt to 
show tliat the two conditions have an actual causal relationship, the basis of 
both being a vascular dysfunction 

Definition When conditions so polymorphic as paroxysmal headache 
and paroxysmal vertigo are to be studied, it is essential that a clear-cut defini- 
tion of the class of case under consideiation be given When the two are to 
be compared tins desideratum is even more important It has been m part 
the failure to do this whidi has led in the past to the diversity of opinion and 
tlierapeutic claim in the case of both conditions O’Sullivan has brought 
out this point very effectively in her migraine studies 

The definition of migraine given by Brain * is of "a paroxysmal disorder 
characterised in its fully developed form by visual hallucinations and other 
disturbances of cerebral function, associated witli unilateral headadie and 
vomiting ” Migraine, however, is a condition which shades off from the 
fully developed form into a great number of lesser variants, so lliat by some 
observers almost any periodic headadie will be accepted as migraine In this 
paper a somewhat less rigid definition tlian that quoted will be adopted, 
though one with very definite limits It is proposed to accept as migraine 
cases of severe paroxysmal unilateral headadie associated with gastrointes- 
tinal disturbances, arising at puberty or soon after and persisting until middle 
life or later, but it will not be insisted that there should ncccsianly be dis- 
turbances of cerebral function to establish the diagnosis Only rases con- 
forming strictly to this pattern will be called migraine 

Similarly with Meniere’s syndrome, \ariations in se\erit> of symptoms 
and in the dironology’ of tlieir appearance are common Vertigo may be 
mild and may at times precede deafness and tinnitus by months and c\ai 
years For the purpose of this paper, Iioi\e\cr, only those rases ha\c been 
acceptable which have shown the complete classical syndrome of sc\crc at- 
tacks of paroxysmal -vertigo assoaated with increasing deafness and tinnitus 

Sudi self-denying ordinances, although they limit the material available, 

* Received for publication AuRUrt 1. 1942 . 

Read Ufon. tin. Section of Neiirolopv and PsvJiiatrj it llie Vnnml n. t r 

\iiicricnii Metlical Assooation. Vtlanlic Citv, June. W2. 
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are essential to tlie establishment of the thesis Only when this has been 
achieved will it be permissible to relax definition 

The Mechanism of Mhitire*s Syndrome (Table 1 ) It has been shown, 
it IS believed satisfactorily, that cases of Meniere’s syndrome can be divided 
into two groups by means of an mtradermal test with histamine (Atkinson 

Table I 

The Dual Mechanism in Mdni&re’s Syndrome 
M^ni^’s Syndrome 

^ j 

Histamine Histamine 

Sensitive Insensitive 

Primary Vasodilation Primary Vasoconstriction 

Secondary Vasodilation 


(1) First there is a small group which is sensitive to histamine, which 
has a primary vasodilator or, more orthodoxly, an allergic basis, and whicli 
can be satisfactorily treated by desensitization to histamine or by elimination 
of the specific antigen when sucli can be discovered 

(2) There is a second group, the large majority, which is insensitive to 
histamine, and in which the attacks are the result of a primary vasospasm 
Cases in this group can be relieved, in the great majority of cases, by the 
exhibition of vasodilator drugs, of whidi the most satisfactory in tlie writer’s 
hands has proved to be nicotinic acid This advocacy of a particular drug, 
however, is not intended to imply that vasospasm is due to one single factor, 
any more than that the manifestations of allergy are produced by one single 
antigen The precipitating factors of vasospasm are probably many, but 
concern at the moment is not with them What is of concern here is the 
principle, the vasospasm 

The Mechanism of Migraine (Table 2 ) In this condition also tliere 
is evidence of a dual etiology, of the same nature as that which applies in 
Menieie’s syndrome 

Table II 

The Dual Mechanism in Migraine 


I 

"Red" 

Primary Vasodilation 
(Histamine Sensitn c) 

Focal kdema 


Migraine 


(Du Bois-Rcymond) 


Brain 

(Kenned}) 


*^ite" 

Pnmary Vasoconstriction 
(Histamine Insensitive) 


Headache 


Lab}rinth 


Mdnicre 


Mdnicre 

(Atkinson) 


Scotoma 

(Wdff) 


Secondary Vasodilation 

1 

Headache 
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(1) The thesis of allergy as a cause of migraine attacks was put for- 
ward and upheld by Kennedy,* and has been veiy generally accepted as ap- 
plying correctly at least to a portion of the cases 

(2) On the other hand, Wolff and his collaborators “ have shown diat 
migraine attacks can be the result of a primary vasospastic process, tliat the 
preliminary visual disturbances are vasospastic m origin and can be abolished 
by the inhalation of am}'! nitrite m small doses, and that die headache itself 
IS the result of a secondary compensatory vasodilation This accords in all 
respects widi the writer’s findings in the second, or histamine insensitne, 
group of Meniere cases 

These two groups correspond with the “red” and “white” migraine of 
du Bois Reyniond, a classification which has been commonly decried in re- 
cent years but whidi appears increasingly to have validity 

Association of the Migraine Syndrome with Meniere's Syndrome 
What it IS sought to establish, howexer, is not only an identical meclianistic 
basis but an actual etiological relationship, a relationship like that w'hicli 
joins, for instance, all pneumococcal manifestations together into one family 
by virtue of their dependence upon a specific organism, as against the 
broader tie of bacterial diseases in general For this there is clinical 
evidence 

Headaclie not uncommonly accompanies or is assoaated with Mcnicrc 
attacks Mygind and Dederding “ found the assoaation in 19 per cent of 
their cases, but did not define the tjpe of headache they referred to I ha^e 
found headache in general to be a mucli more usual accompaniment of 
Meniere’s sjndrome In some form or another it has been present m 63 out 
of 108 cases, just over 58 per cent Twentj-two of these could be classed 
as clear-cut migraine, or 20 per cent of all cases, a figure practicallj the same 
as that of Mygind and Dederding Moreover, the laterality of the headaclie, 
oi Its predominant laterality in cases not imariablj on the same side, has 
in e\er 3 instance been the same as tliat of the deaf or deafer car Finally, 
migraine, migraine strictly according to the letter of the law, has been found 
to occur in both groups of Meniere cases (tables 3 and 4) 


Table III 

Numbers in Present Sents 


Total Mtniere Cases 


108 

Vasodilitor Groiip 

20 


V-isoconstrictor Group 

ss 


Cases «>//. jlfifiraiRC 


22 

Vasodihtor Group 

10 


Vasoconstnetor Group 

12 


Cases siUh NonSpntfic Headache 


42 

Vasodilator Grow 

6 


Vasoconstnetor Group 

36 


Cases sntl out Headache 


4 ? 


The Vasodilator (Allergic) Group Twentj ews of MmitrL^ s\n- 
drome ha^c fallen into tin's group, and 10 of these (50 jxr cent) hi\c il-o 


800 


MILES ATKINSON 


Table IV 

M^ni&re Cases Assoaated with Migraine 
Results of Treatment on Headache 



No Treatment 

No Change 

Improved 

Relieved 

Vasodilator Group, 10 

5 

0 

1 

4 

Vasoconstnetor Group, 12 

5 

0 

4 

3 


suffered from migraine Of the 10, four were not treated foi tlieir allergy, 
three not returning to Clinic and being untraceable, tlie other having an 
operation for eighth nerve section which relieved her dizziness though other 
symptoms, among them headache, continued to be severe and disabling, 
and in a fifth case the migraine attacks had ceased some years before she 
was seen on account of vertigo The remaining five have been treated by 
desensitization to histamine as described elsewhere ‘ In four instances die 
migraine attacks have been abolished coincidently with the Mmiere attacks, 
m the fifth case the migraine has been considerably improved both as re- 
gards frequency and severity, and the Meniere manifestations have ceased 

The Vasoconstiictor Group Of 88 Memere cases in tlus group, 12 have 
had classical migraine (13 6 per cent) In five cases the migraine had ceased 
before or coincidently with the onset of M&nere attacks The seven re- 
maining cases in which migraine attacks still occuried have been treated 
for their Monere’s syndrome without regard to their migraine, in the man- 
ner described elsewhere ~ for cases of the vasoconstrictor group, with nico- 
tinic acid In all seven, vertigo has been relieved over periods varying from 
18 months in the oldest case to six months m the most recent, and in all 
cases for periods considerably longer tlian previous intei missions At the 
same time their migraine has been improved, in tlie case of four veiy con- 
sidc’*ably, three of them so mucli that th^ have maintained tliat they are well 
of ^ though admitting tliat they still have an occasional mild hcadadie, and 
tl ee have been relieved entirely of headache for periods (as of December, 
1941) of 8, 12, and 15 months 

The Chronology of Migraine Headache tn Relation to Mdnidre Attacks 
Tfiere is an interesting and characteristic difference in the timing of the licad- 
acli^e in relation to the vertigo in the two groups 

J Vasodilator (^Allergic) Group In the smaller group of histamine 
sensi live patients, llie headache precedes the \crligo and serves in some sort 
as an Yura It may start as many as 24 hours before and is, at any rale at 
first, uViilateral on tlie side of the deafer ear Gradually it increases in in- 
tensity ^ntil It becomes an intense, bursting pain of great seventy which, 
''hen ity-caches its licight, explodes like a rocket in a dizzy attack Tor a 
fc'v nionXcnts vertigo is extreme, then it gradually subsides and di'^appcars 
leaving b^iind onlv an aftermath of unsteadiness At the height of the 
aitacl the jVitient usually vomits, then feels completely exhausted and rinall> 
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falls into deep sleep from which he awakes more or less recovered Sudi an 
episode might be called with equal justification a migraine attack with vertigo 
or a M&iere attack with headache 

2 Vasoconstrictor Gioup In the much larger group of histamine in- 
sensitive patients, the headadie succeeds the vertigo instead of preceding it 
as in the previous group With little or no warning, the patient is seized 
with vertigo of considerable severity, even severe enough to knock him doivn, 
and in the cases under discussion this is immediately followed by a headache 
liaving the characteristics of migraine The sequence is vertigo followed bj 
unilateral headache on the deaf side, nausea and perhaps vomiting, rapid 
relief of extreme vertigo, gradual relief of headache Evidently here tlie 
vertigo of a Memere attack is the equivalent of the visual disturbances of 
migraine 

In both groups, but especially in tlie vasoconstrictor group, either symp- 
tom may occur on occasions witliout the otlier — ^lieadache without vertigo, 
vertigo without headache Presumably on these occasions the vasospasm is 
more restricted in its area of impact 

Scotoma and Vcitigo It appears, then, that the scotoma of migraine 
and tlie vertigo of Meniere are the result of tlie same mechanism, a vaso- 
spasm of cerebral vessels acting in different situations Moreover, the dis- 
parity between these two situations is not in fact so uide as it seems at first 
if the origin of the vascular supply rather than its termination is considered 
The auditory artery which supplies the labyrmUi is a branch of the basilar 
artery, the posterior cerebral which supplies tlie occipital lobe is its terminal 
branch Thus a migraine headache may follow a labjnnthine disturbance 
just as well as a visual disturbance, and vertigo can take the place of scotoma 
as the pre-headache phase of an attack which in the one instance is called 
Meniere and in the other migraine 

Furthermoie, just as vertigo often occurs vvitliout succeeding headache in 
Meniere’s sj-ndrome, so scotomata may occur without succeeding headache 
in tlie later jears of a migraine history (Case 3) Occasionallj even a 
scotoma may arise without headache having ever been a symptom, though 
other manifestations of a migraine diathesis are present (Case 4) Such 
cases aie apt to be a puzzle unless they arc recognized for what ihcv are, a 
part of the migraine svndromc They have the same mechanism as the 
scotomata of migraine, the vertigo of ]Mciiicrc — ^vasoconstriction, and ihcv 
can be relieved bv measures directed to overcoming it 

Conversion of Afigranic Syndrome into Meniere's Syndrome In vet 
other instances, one manifestation leads to the other — the “<!ick headache ' 
of jouth turns into the Meniere attack of middle age (Ca^t 2) 1 his wi«: 

the Ctise in five instances in this senes, all belonging to the vasoconstrictor 
gtoup Sometimes there is an interval between the two of several vtar^., 
sometimes the Memere attacks follow mimcdiatch upon the ctseitioii of ihv 
tmgramc headaches «!topjiod when iiiv dizrv attacks started (351512, 

Clinic) Moicovci, the^e patients commo.ilv do not have the ccnpUti -vi*- 
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drome Their migraine in the past may not have been preceded by visual 
disturbances, and later their M^iere attacks are not necessarily directly 
associated with headache, though unassociated headache without all the 
migraine characteristics is frequent 

A reasonable explanation seems to be that in the years of youth tlie 
vasospasm is minimal, producing inconspicuous S 3 miptoms or none at all, 
though these patients can sometimes recall, especially if specifically ques- 
tioned, occasional blurring of vision or occasional mild dizziness m attacks in 
earlier years, minor matters which were disregarded in tlie severity of tlie 
headaches The succeeding relaxation, however, the youthful rebound, as 
it were, is maximal and produces the characteristic headaclie As time goes 
on, and age, combined no doubt with tlie effect of repeated insult, diminishes 
the resilience of the vessels, the secondary vasodilation which used to pro- 
duce the headache ceases to occur All that happens now is the spasm, but 
that the more effectively because of the lessened vascular elasticity 

Migraine and Hypertension It is an old clinical observation that mi- 
graine patients tend to “grow out of” their headaches, which presumably 
means that at least their secondary dilation gradually ceases to occur It is 
now coming to be recognized that thqr may also “grow into” something else 
There are the five cases already mentioned here in whicli migraine has given 
way to M&iiere attacks A parallel observation of tlie merging and changing 
of migraine into another condition with age has been made by Gardiner and 
his associates,® who have shown that migraine sufferers in youth tend to be- 
come hypertensives with age The observation fits in with the hypothesis 
put forward here It must be admitted, however, that patients with 
Maiiere’s s)mdrome are not necessarily, nor indeed usually, afflicted with 
hypertension Indeed, contraiy to the popular view, among the older pa- 
tients in the presumably degenerative group a high blood pressure is the 
exception rather than the rule Perhaps hypertension involves among other 
things a stiff, unyielding vascular tree which prevents the degree of both con- 
traction and relaxation necessaiy for a paroxysmal attack, so that a patient 
witli tlie migraine diathesis may develop hypertension or Meniere attacks, 
but not both This, if it is so, is a beneficent dispensation of Providence, 
for to ha\e both would be too much 

“Formes Frustes ” In order to forestall criticism, a very rigid criterion 
of diagnosis has been adopted for the purpose of tins paper But in prac- 
tice many cases of headache with Meniere attacks occur which, though they 
do not comply absolutely with this definition of migraine, neverlhelcss 
might be and usually are accepted by the clinician as minor variants or 
“formes frustes ” For instance, many Meniere cases complain of periodic 
headaclie not clear-cut enough to be labeled classical migraine (table 3) 
}et often maml} unilateral and on the side of tlic deafer car, and it is re- 
markable hou frequently the headache in these cases clears up with the in- 
stitution of treatment directed towards the Meniere attacks Manj patients 
say \erj carl> in treatment that, whereas their \crtigo has been diminishc'd 
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tliough not yet abohshed, the mam improvement diey notice is in their 
headaches which have disappeared On the other liand, there are also many 
cases of undeniable migraine who complain of some degree of dizziness yet 
who are not acceptable as Meniere cases because they do not have the com- 
plete syndrome Some of these patients actually show in an audiogram an 
early coclilear involvement on the affected side of whicli they are quite 
unaware (figure 1) 

D»ie 



Fig 1 Audiogram from case of a woman of 37 who had suifered from nght-sided migraine 
since ^ildho^ and who was unaware of impaired hearing on that side 

It is in these intermediate cases that confusion of diagnosis occiir« 
When headache predominates such patients tend to lie icen hi the ncurologi«i 
and to be called migraine, when ^ertlgo predominates thej tend to lie seen 
by tlie otologist and to be called hlcnicre’s di-scasc, when both sjmptoms arc 
present, the two fight o^er the bod\ Aciualh if the ilicsii put fon^ard 
here is accepted, w'hethcr headache or ^crtIgo pr^ominatcs matters not at all 
The fundamental process is the same, onh tlic locale differs Ktiologicalh 
speaking. Meniere's S}ndrome is aural migraine 

Therapeutic Response As important a piece of exidtiicc as an> is that 
of therapeutic response All thc^c pataiits ha\c been treated as for 
Meniere’s « 5 *ndrome b\ method^ wliidi ha\e alre>ad\ liecn de'«criln.d e’«c- 
wherc ® No special therapeutic attention has bce'n |viid to their headaches. 
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yet the results as regard headache have been as satisfactory and as lasting as 
have the results as regard vertigo (table 4) In the vasodilatoi or allergy 
group, desensitization has relieved headache and vertigo together In die 
vasoconstrictor group weekly headaclies which previously had been relieved 
by ergotamine temporarily have been relieved for many months following 
the use of nicotmic acid combined with conventional general measures And 
this IS not surprising when the primary vasoconstrictor mechanism of 
migraine is borne m mind Ergotamme m therapeutic doses is a vasocon- 
strictor drug, and relieves headache by overcoming the secondary vasodila- 
tion which produces it It does nothing to prevent its recurrence Nicotinic 
acid, as a vasodilator, attadcs the basic process, vasoconstriction It goes to 
the root of the matter, by preventing the primary phase it also prevents tlie 
secondary Moreover a number of cases which do not conform to the strict 
definition demanded here, cases of migraine without veitigo or of atypical 
headache with vertigo, have given satisfactory results with treatment on tlie 
same lines They lend a certain collateral support to tlie thesis 

It must again be insisted here, as I have already insisted elsewhere * in 
considering M&uere’s S 3 mdrome alone, that the advocacy of nicotinic acid 
for treatment is not meant to imply that these conditions are vitamin 
deficiency diseases Nicotinic aad is used solely as a vasodilator, on the as- 
sumption that it acts on central vessels as it does on peripheral, as a vaso- 
dilator For this there is increasing evidence®’ ‘ despite some evidence to 
the contrary '*• * 

Discussion 

The evidence brought forward indicates, it is hoped satisfactorily, that 
the syndrome of Meniere and the syndrome of migraine are identical in as 
far as concerns the mechanism of their production, which is a vascular one 
Where they differ is in the location of the impact — ^in the one case it is upon 
the labyrmtli, in tlie other upon the cerebral hemisphere What determines 
location or laterality is not as yet apparent 

The two syndromes differ, too, in the frequency of occurrence of tlie two 
groups Whereas in Meniere’s syndrome the primary vasodilator group is a 
relatively small one compared with the vasoconstrictor, in the migraine syn- 
drome the position, if not reversed, is at least more nearly equal Allergy as 
a cause of migraine is common, as a cause of paroxysmal vertigo it is un- 
common This fits m with the age groups in whicli the two syndromes 
arise — paroxj'smal hcadaclie is a condition of youth, like the vasodilation 
whicli produces it, paroxysmal vertigo a condition of middle life or later, 
like the \asoconstriction which is its usual cause 

Finall}, to repeat a point already insisted upon, nicotinic acid is used m 
the tre.'itmcni of the ^asoconstrlctor group not because it is part of the vita- 
min B comp’cx, but because it is a powerful capiliaiy* vasodilator Nicotinic 
acid IS used as the tjpe substance to o^crcomc vasoconstriction when the 
cause cannot bt found, just as histamine is used as the type substance to test 
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for and desensitize agauist a general allergy when the specific antigen is not 
known Neither method absolves us from a search for the specific cause if 
such can be found But since in the present state of knowledge these specific 
causes are frequently unknown or undiscoverable, an understanding of the 
basic mechanism will when necessary permit of the effective use of a non- 
speafic remedy It is this basic vascular mechanism which presumably 
explains the satisfactory results reported with such divergent substances 
as thiamin cliloride and estrogens — ^both have a certain vasodilator action 
apart from their specific replacement function 

Summary 

1 The two groups into which cases of Meniere’s syndrome can be 
divided have been shoivn to correspond etiologically to two groups of mt- 
graine cases 

2 Many instances arise in botli groups of cases in which the two con- 
ditions are coinadental and apparently related, or in which migraine attacks 
merge into Meniere attacks 

3 The mech an i sm of both groups is discussed and an hypothesis put 
forward to explain the clinical phenomena observed 

4 Treatment which has proved successful m relieving the vertigo of 
patients with M^i^e’s syndrome has also relieved the mtgraine headadic in 
tliose cases m which it also has been present 

5 Treatment of this syndrome, whether cliaracterized in the main by 
vertigo or by headache, to be successful depends upon accurate grouping of 
cases No single metliod will achieve success in all cases, for there is more 
tlian one cause 

Case Reports 

Case 1 A Case of Severe Mcrntre AllaeKs (Vasodilator Type) Associated "iith 
Migraine Headaches A woman aged 28 (1937) complained of attacks of \crtigo 
of varying severity weekly for four months with slightly impaired hearing and 
tinnitus in the right ear Since adolescence she liad suffered from migraine, occa- 
sionally with blurring of MSion These migp^ame attacks had at one time occurred 
w'eckly, then had become less frequent, but since her dizzj spells the\ Ind bccotiie 
more frequent again and ushered in tlic attacks of ^c^tIgo E\amination of the cirs 
showed slight impairment of hearing of conductnc t\pe on the right side and ^cst^b- 
ular hjpofunction on the right Other CNaminations and imcstigations were negi- 
ti\e At that time she was put on sedation and a dietary regime and was not 'cen 

again for two 3 ears , , , . 

In Februaiy 1939 she relumed willi a story of iinproiunent — ^licadadic« less 
frequent and less sex ere, a few mild dirrx spells— until two weeks prcxiou«h when 
she had a sex ere attack of heidaclic and xertigo followed bx another the at\ l>efo'e 
being seen Hearing Ind somewhat deteriorated but xxns x-inab’c, as aUo was 
tinnitus On e\nniinatioii the findings xxerc the same is before c.\ap* for a n^’r) eJ 
increase in hearing loss and tins time a histamine slm test was done xxhich x-p^ 
markedly positixe Dcscnsitization to histanine xxns unt’enken -snl i<r 12 ->'r>“t'' 
she liad no dir-'incss or hcididic tliouch she still hid occasio nl tin iiti s •>. ,i .t,» 

In" loss remained stationary Tlicn htr heidachcs s*iTted to ri.um and i fee**. 
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tliough a dizzy spell impended She was given a short course of histamine injections, 
after the first of which symptoms disappeared and she has since been free of vertigo 
and almost of headache for 12 months (August, 1941) 

Case 2 A Case tn Which MSmere Attacks (Vasoconstnctm Type) Followed 
upon Cessation of Migraine A woman aged 53 had suffered from severe pre- 
dominantly right-sided migraine from age 10 to 25 This improved after marriage 
and her migraine eventually disappeared, though she had occasional headaches of 
indefinite nature Then at age 33 she suddenly had a succession of mild dizzy spells 
ushered in by one severe one which occurred after a week of tinnitus and impairment 
of hearing in the right ear Attacks continued to occur in batches, vai^ring in 
severity, at intervals of two to three months, until she was seen (1940) following a 
series of rather unusually severe attacks During the previous two years, headaches 
had returned, now without migraine characteristics, and had been getting more 
severe The diz^ spells were typical Meniere attacks, and as usual findings were 
negative eiccept as regards diminished function m the affected (right) ear She fdl 
into the histamine insensitive group and was consequently treated with nicotinic 
acid, since which time she has suffered no more diz^ spells (eight months) During 
this time she has had three mild headaches, not migraine in type — ^"the sort of head- 
ache 1 imagine everyone has once in a while, nothing like I used to have ” 

Case 3 A Case of Migt aine Followed by Meniere Attacks in Which Eventually 
Headache Ceased but Scotoma Remained A man aged 45 had suffered from left- 
sided migraine of considerable severity for 25 years, usually with visual disturbances 
Seven years ago (1934) he had experienced his first dizzy spell, and attacks of vertigo 
had continued to occur during the next 13 months, accompanied by deafness and 
tinnitus Then tinnitus and vertigo ceased, and deafness improved as far as he could 
tell to normal Two years later (1937) he experienced four weeks of tinnitus with- 
out vertigo or apparently impairment of hearing In 1939 he had three months of 
vertigo, deafness and tinnitus, and this time the deafness and tinnitus persisted 
though the vertigo ceased In 1941 (March) he again had attacks lasting until seen 
During these seven years his migraine headaches had gradually diminished in fre- 
quency and severity, and for the previous three months, the period of his most recent 
bout of Meniere attacks, they had virtually ceased (very occasional and very slight 
left frontal pain only), but scotoma and foi tification spectra had occurred without 
headache l^amination demonstrated the usual absence of positive findings apart 
from the ear (diminished left cochlear function) The histamine skin test was 
negative, putting him in the vasoconstrictor group, and treatment on tlic appropriate 
lines was recommended Unfortunately it has not been possible to follow up this 
patient 

The great interest of the case is in the onset or persistence of vasoconstrictor 
mechanisms — vertigo and scotoma, witli the gradual failing and ultimate disappearance 
of the secondarv vasodilator phenomenon of headache 

Case 4 A Case Showing a Scotoma without Headache but with Other Mi- 
graine Manifestations A woman aged 39 years in 1938, two and a half years before 
being seen, had noticed a left paracentral scotoma which appeared suddenly at the end 
of a busy day spent largely under arc lights This confused the issue at first, making 
a Klcig bum seem probable, but subsequent events insalidatcd this diagnosis The 
scotoma slowly increased in size and intensity for three montlis, then as gradually 
faded away. At no time was there complete loss of vision, but sight was blurred and 
objects appeared as tlirough a fog Spots and flashes of light were common, but she 
nc\er experienced fortification spectra, and the degree of impairment was scry 
sanablc Sometime* the fog would be thin and the scotoma small, at others thick 
and the scotoma large Tlic*e changes could happen scry suddenly The whole 
episode lasted about months A second similar cpisorlc occurred a year later, 
again after considerable stress, and she was in the third when first seen 
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There were certain other significant points in die histoi^ She had neier suf- 
fered from headaches, but there was a family history of migraine, asthma, hay fe^'er 
and eczema She herself had suffered from "bilious attad^s” since the age of 15 and 
had to be careful of her diet For some years she had been subject to bouts of 
sneezing, especially on rising in the morning Two months before the scotoma ap- 
peared for the first time, also after a long and busy day, she had a sudden attack of 
weakness, collapse and "black-out" with a pulse that dropped to 50 for 15 minutes, or 
more This sudden bradycardia had returned on many subsequent occasions, tliough 
only for two or three minutes at a time and always during periods when the scotoma 
was present, though it ^vas not sjmchronous with the onset of the scotoma Alcohol, 
in the form of a cocktail, undoubtedly was capable of diminishing the size of the 
scotoma and the density of the fog, an observation made on several occasions An 
injection of ergotamine on one occasion produced no improvement, if anything it 
made matters ivorse 

Examination revealed nothing of significance, apart from the ophtlialmological 
findings, and a somewhat excessive weight Nor was there aiij tiling of significance 
m the ej'e examination apart from the \ariabie left paracentral scotoma Laboratorj 
investigations contributed no information of help basal metabolic rate was — 2, 
sedimentation rate 7 , sugar tolerance normal A histamine skin test was negate c 
It was assumed that the mechanism at work was a \ascular one comparable to that 
producing migraine and Meniere attacks, tliat the scotoma represent^ a condition 
comparable to the pre-headache phase of migraine, and that it was vasoconstrictor in 
tjpe in view of the normal histamine reaction Tins assumption received added sup- 
port when an injection of acetyldiolin 01 gm produced an improvement in the size 
and depth of tlie scotoma She was consequently treated on vasodilator lines with 
nicotinic acid, at tlie same time being given a mildlj reducing diet of high protein 
high vitamin content and a small dose (gr of thjroid extract dailj She was 
also urged to reorganize her life, to live at a slower pace and under lees extreme 
co nditi ons This of course she did not do Nevertlieless she started to improve 
immediately after treatment was instituted (it mav be that it chanced to be instituted 
at a luck}' moment) and continued to improve rapidlj , more rapidlv according to her 
own testimony than she had ever done before In two months the scotoma had almost 
disappeared, vision had improved, she had lost 15 lbs m weight and was feeling in 
much better general health In six montlis there has been no set back, even though 
she has been grosslv overworked and has had two attacks of a vasovagal nature in 
tliat time A verj small scotoma remains which has not varied in four months and 
which one fears maj represent permanent damage It docs not bother her \Mnt is 
equally worth) of note is that since she has followed this regime, she finds that she 
pan tolerate foods which former!) she could not (tomvtoes, cliocolatc, fats) vnd her 
sneezing has ceased Tliougli it is too earh to be certain of success in view of 
relapses in the past, tlie improvement in collateral svmptoms under tnntmcn* <uggC't<! 
that It IS proper!) directed and that the assumed mcchanicm mav be correct 
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ARACHNOIDITIS (DIFFUSE PROLIFERATIVE 
LEPTOMENINGITIS) 

By Alex Blumstein, M D , and A B Baker, M D , 
Minneapolis, Minnesota 


Chronic or subacute low-grade leptomeningitis, cystic and adhesive in 
nature, is a clinicopatliologic condition known by a number of names in 
medical literature (arachnoiditis, serous meningitis, meningitis serosa cir- 
cumsenpta vel cystica, aradmoiditis adliesiva circumscripta and diffusa) 
For the sake of simplicity and because of widely accepted usage in this coun- 
try, tlie term arachnoiditis is used in this title altliough it is obviously in- 
accurate 

The cystic structures are not cysts in the true sense of die word The} 
are m reality collections of cerebro^inal fluid walled off by meningeal ad- 
hesions The fluid within the cysts is often under great tension The 
leptomeningitis may be predominantly cystic or predominantly adhesne 
The extent of the aradmoiditis varies from a well-localized lesion to a dif- 
fuse process involving tlie entire cerebrospinal axis There is, howe\cr, 
a definite tendency for the process to be either cerebral or spinal Arach- 
noiditis may be primary or it may be secondary to pathologic changes in 
adjacent structures t 

In some instances the etiology can be ascertained This is especially true 
in the localized (arcumsenbed) form in nhidi trauma has been shonm to 
play an important part The clinical picture, the course, and the response to 
treatment are extremely variable, depending upon the location, the extent 
and the cause of the process 

The cerebral ^e of aradmoiditis is usuall} focal in tj-pe but rarcl} it 
may be diffuse Demel * collected reports of 40 cases of the localized t}'pc 
The Hiniral picture was that of brain timior In 16 cases the lepton was in 
the posterior fossa Recover} followed in approximately 90 per cent of 
ragpg operated upon Horrax" reported 33 cases simulating cerebellar 
tumor, 28 were followed from one to nine }ears, and all showed iraproxc- 
ment or complete relief from sj'mptoms Lillie® reported three cases of 
prcdiiasmal sjmdrome produced b} aradmoiditis He indicated the pos- 
sibility of preoperative diagnosis and the fa\orable results from proper 
surgical treatment 

For purposes of discussion, spinal aradmoiditis maj be di\ ided into the 
localized and tlie disseminated tjiics Generali}, wnters on the «ubj*cct of 


• Rccci\*cd for publication Fcbruio W, 1942 

rrom the Diwion of Nenous nnd Mcntil Di«ci«cs. Lmcr^iti o' Mi n! 

School, Minneapolis, Minnesota . . . , , , 
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the Icptonicninccal thickenings do not ncccs^anli p-oducc «\rp'(vs Iic'-c \,e :'c c 
cemed onh with Uic ijpc of arad.noid'ti« wl ch cai <cs ■sjrij'to. «, 
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spinal arachnoiditis group all the cases together regardless of the extent of 
the process This gives an exceedingly varied and complex clinical picture 
The tendency to put all cases into a single group is due in part to the clinical 
difficulty of differentiating the two types However, as Stookey * points out, 
the subject would be less confusing if a real effort were made to place the 
disseminated and localized t}rpes in separate categories for the purpose of 
analysis In the following discussion an effort will be made to distinguish 
between the circumscribed and the disseminated t 3 ^es If that is not pos- 
sible, the term araclinoiditis will not be qualified 

Elkington ® reported 41 cases of arachnoiditis collected at National Hos- 
pital, Queens Square There were 30 males and 1 1 females The youngest 
case was 23 years of age, the oldest 65 The average age of the patients 
when first seen was 45 years The age grouping was as follows 

Under 20 — 0 cases 
20-30 — 6 cases 
30-40 — 6 cases 
40-50 — 14 cases 
50-60 — 10 cases 
60 — /O — 5 cases 

One of the cases reported by us is tliat of a 17-month-oId boy Elking- 
ton refers to the case of an 8-year-old boy reported by Heller In Elsberg’s " 
38 cases, men and women were equally affected 

As to causes, Elkington’s 41 cases are divided in the following manner 

9 cases — Injury The interval between injury and symptoms vai icd from 

three weeks to 24 years The seventy of the injury was in- 
constant 
4 cases — Syphilis 

2 cases — Mcnmgococcic meningitis 
4 cases — Gonorrhea 
16 cases — "Systemic" infection 
18 cases — No known cause 

Ten of 12 cases of spinal araclnioiditih reported by Stookey had hiid 
typhoid feAcr, influen/a, encephalitis, or meningitis Tiaiima as a fore- 
runner of arachnoiditis (localized^) is reported particularly by Mauss and 
Kruger’ In 54 laminectomies in cases of individuals who suffered war 
wounds, they found arachnoiditis 23 times In 14 of the 23 cases there was 
direct trauma of \erlcbrac In nine cases there was no direct \ertebral 
trauma I'hc authors attributed these cases to concussion associated with 
nionicntar\ dislocations of the \crtebral bodies They reported good re- 
sults from ojieratiyt nitcryention As to causes of the disseminated tjpe, 
Selmsky ‘ rt ported that fiye of eight cases had had piieumonie or pleuritic 
infections Mackay* reported fi\c cases of the disseminated t>[K, three 
seemed to result from some form of acute meningitis — one fut w'ceks, one 
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17 years, and one five years previous to tlie arachnoiditis In two cases there 
was no known cause Barker and Ford” reported a case of the dis- 
seminated type in which arachnoiditis set in during convalescence from 
phocytic choriomeningitis Laboratory studies revealed the virus 

Clmical Ptcttae There is a gradual onset without fever Invariably 
the disease assumes a subacute or chronic course In Stookey’s 12 cases of 
araclinoiditis, six had symptoms for more than seven y'ears In Elsberg’s 
series tliere was a history of symptoms for from one to more than nine y’ears 
The disseminated type produces a syrndrome of multiple involvement of the 
spinal nerve rootlets, both anterior and posterior, but predominantly pos- 
terior Pmn IS the most distinctive symptom It usually' commences 
over one or more spinal segments and later becomes bilateral and spreads oxer 
a wide cutaneous area The pain often has a burning, constricting quality 
and IS frequently influenced by posture, movement of the spine, straining and 
coughing The pain may occur over widely separated areas and may be 
accompanied by hyperesthesia or dimimshed sensation The objective 
sensory disturbances are often vague, bizarre, or inconstant in distribution 
Dimmislied reflexes and muscular atrophy which can best be cvplaincd on 
the basis of anterior rootlet involvement are not infrequent If the cauda 
equina is involved there is atrophy and hypotonia of the legs Bladder and 
rectal disturbances come late m the disease, as a rule there is urgency long 
before incontinence sets in 

There may be slight or, in later cases, considerable involvement of the 
spinal cord A <yst may produce signs and symptoms of compression like 
a true neoplasm If the cyst is part of a disseminated process, there will 
be signs simulating extramedullary tumor in addition to the features of 
multiple rootlet involvement This will lead to slowly progressi\e weakness 
and spasticity of the extremities, impaired sensibility, exaggeration of ten- 
don reflexes, pathologic plantar responses, and impairment of sphincters 
Constriction of the spinal cord by adhesions may cause a similar picture. 

In 50 per cent of Elsbcrg’s cases, cells and total protein were well within 
normal limits Stookey made manometnc studies in 10 cases, fne had 
almost complete block and fisc showed partial block E\cn in some cases 
of subaraclinoid block, the protein content of the fluid was normal and 
xanthochromia was absent Increase m cells is rare in arachnoiditis In 
Elkmgton’s senes, cytologic studies were made in 26 gi«:cs with nornnl 
results in 25 In one case theie were 50 and 42 hniphocytcs per cii mm 
on tw'o separate occasions 

In Selinsky’s eight cases of disseminated aracliiiouliti^ all showed •scat- 
tered arrest of iodized oil after ci«itemal injection 1 he arrest of lipjodnl 
at multiple lc\cls is pointed out by a niimlicr of wriitr<! Sihwan? .i*id 
Decry' “ describe small linear shadows due to droplcK of oil •spread oicr 
portions of the meninges Scattered droplets of oil m ilw '.ulMravhno d 
space generally retain a globular shape llowtier when ihc oil Jodcf- 
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against thickened dentate ligaments and subarachnoid fibers, small linear 
horizontally placed shadows are produced on tlie film 

Robertson^* repoited five cases of arachnoiditis He made the pre- 
operative diagnosis in three of the cases, using the following points 

1 Extensive area affected by the pain which was of burning quality and 
diaracterized by periods of remission 

2 The intimate relation of pain to posture (such as raising the arm) 

3 Evidence of dissemination of the process 

4 Evidence of involvement of motor roots (atrophy and diminished 
reflexes) 

The pain is intense and is frequently associated with hyperestliesia In 
two of our cases the pain was intractable and disabling The duration of 
the symptoms is usually much longer in arachnoiditis than in coid tumor 
The initial pain frequently extends over a larger area than in cord tumor 
(for example, an entiie extremity) The distribution of the pain is difficult 
to reconcile with a single compressing lesion Anesthesia is generally not so 
pronounced as m spinal tumor, unless tlieie is marked constriction A his- 
tory of previous subarachnoid infection is helpful in the diagnosis of arach- 
noiditis The arrest of iodized oil at multiple levels is a most important 
diagnostic aid Subaiachnoid block witliout xanthocliromia or increased 
protein is a highly suggestive corroboiative finding in araclinoiditis The 
onset of aradiiioiditis is mucli slower than in encephalo-myelo-radiculitis ” 
In the latter there is rarely subaraclmoid block and the course is very much 
more benign In encephalo-myelo-radiculitis there is, as a rule, absence of 
muscle atrophy and faiily complete recovery despite the severity and ex- 
tensiveness of the nervous system involvement In arachnoiditis there is 
rarely cell protein dissociation Evidence of upper and lower motor neuron 
involvement m arachnoiditis may lead to a mistaken diagnosis of amyotrophic 
lateral sclerosis This occurred in one of our cases and in a case reported 
by Robertson However, pain is rarely a prominent feature of amyotrophic 
lateral sclerosis and subarachnoid block practically never occurs 

Treatment Elsbcrg states “Whatever may be the cause for the lepto- 
meningcal adhesions, it can not be denied that the adhesions may disturb the 
functions of the spinal cord and nerve roots by direct pressure, and by inter- 
ference with the vascular supply of the cord aggravate a preexisting intra- 
medullar)’ lesion Therefore, in the present state of knowledge, exploratory 
laminectomy is generallj indicated ” . “The adhesions arc most often 

found on the posterior and lateral aspects of the spin.iI cord and especial 
attention must be paid to the emerging ncr\c roots, and any bands con- 
stricting them must be divided ” 

In referring to roentgen-raj thcrap> for disseminated arachnoiditis, 
Sclinskv states "In my experience, no other nonsurgical therapeutic measure 
Ins exerted such a faxorablc influence The spine is crossfired with high 
\oltago radiation at the \arious levels indicated bj the seiisoi^ disinrhanee. 
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One or more senes of treatments are given, depending on the response to 
therapy If indicated, the series of treatments is repeated at intervals of six 
weeks Fractional treatments are given at eadi sitting and consist of from 
100 to 150 roentgens (m air) until a total of 800 roentgens is administered ” 
According to Selinsky "High voltage roentgen therapy exerts a definitely 
amehorating effect which is variable in duration Recurrences of the pain 
may be reheved by a repetition of the treatment” He reported “good 
lesults” in four of eight cases Operation was done m Mackay’s five cases 
of the disseminated type, two died, two were unimproved, and one was 
clinically benefited 

From a pathologic study of our cases of disseminated arachnoiditis, the 
outlook for therapeutic improvement from eitlier roentgen-ray or surgical 
intervention after tlie process has been long estabhshed, does not appear at 
all promising In our four cases the cord damage appeared to be due to 
vascular involvement with associated tissue destruction ratliei than com- 
pression of the nervous tissue by the thidcened meninges 

Elsberg states "The outlook after operation will depend to a considerable 
extent upon the intramedullary clianges tliat have occurred If the adhesive 
process is well localized and the symptoms have not been of more than one 
or two 5 'ears’ duration, tlie patient may be relieved of all or almost all dis- 
turbances by tlie operation” “If the adliesive process extends o^e^ a 
great part of the spinal leptomemnges, the outlook for improvement is small 
However, some of these patients may be improved if by good fortune or 
good judgment, a part of the cord whidi has been most compromised by the 
adhesive process has been exposed and adhesions which compressed the cord 
have been divided or the contents of a cyst evacuated ” Elsberg analyzed 38 
ragpg from his personal experience “In more than one-half tlie patients, 
little or no improvement followed the sui^cal intervention ” "In about 
25 per cent of tlie patients in whom the adhesive process appeared localized 
witli or without compression of tlie cord 1^' bands, and in whom the symp- 
toms were of less tlian two years’ duration there was considerable improie- 
ment in the spastic paraplegia and the sensorj' disturbances, so that bedridden 
individuals were able to be up and about again, bladder disturbances, when 
tliey existed, were not relieved, and the patient remained an iiualid " 

In about 25 per cent of Elsberg’s patients the relief was complete or 
almost complete, so that the indmduals were able to return to tlieir work 
and usefulness In the majority of these patients the relief was permanent 

Pathologic Findings In duonic difluse leptomeningitis there is grossly 
a definite tlnckcmng of the leptomemnges throughout the entire length of the 
spinal cord Usuallj this imohcment is not unifonn being more nnrktd 
at certain le\cls and m certain regions at a single IcicI In ihc more in- 
lolved areas the membranes arc opaque and complcteh obliterate the tinderh- 

ing structures , , , . 

In Elkmgton’s senes, 18 of *11 cases showed at operation a loctihted eo’- 
Icctiou of fluid amounting to actual cj»!s 'Ihc 1110^1 toii'-picuou^ aburir- 
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mality was m the arachnoid which was often milky and opaque in appearance 
and contained areas of irregular patdiy thickenings The pia-arachnoid was 
bound to the dura, the cord, and the nerve roots by adhesions In some of 
the cases there was a complete obliteration of the subarachnoid space 

Since there are very few complete autopsy studies reported in this con- 
dition, we shall limit the histopathological descriptions to tlie study of our 
own cases Before describing the pathologic changes m chronic diffuse 
leptomeningitis, it might be advisable to review briefly the structuie of the 



Fic 1 Thickening of the leptomeninges These membranes arc four times normal thickness 
and arc composed of relatnel) acellular collagenous tissue Hcmatoxylin-cosin stain 


normal spinal pia-arachnoid The spinal pia is composed of a relatively thin 
la>er of interUMiiing collagenous fibers which arc closely adherent to the 
surface of the cord The thickness of tins layer vanes normally from fi\c 
to 15 microns The pia is ^cry \ascufar and contains a large number of 
blood \essels Along those \csscls one can normally observe scattered 
groups of mononuclear cells which often increase in number in inflammatorv 
conditions The araclinoid is a thin net-hke membrane about three times 
as thick as the pia measuring about 30 to 40 microns It is a rclativclj avas* 
ciilar membrane composed of collagenous fibers and lined on both its inner 
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and outer surfaces by a thm cellular endothelial layer composed of a single 
irregular layer of peculiar squamous cells which can usually be identified onl> 
by means of special silver stains There is a defimte space between tlie pia 
and arachnoid called the subarachnoid space The latter is traversed by 
numerous fibrous strands that extend from tlie arachnoid and are attached to 
the pia (arachnoid trabeculae) When the leptomenmges are studied m 
fixed tissue, many of these details cannot be made out Often tlie sub- 
arachnoid space IS greatly narrowed and the leptomenmges are so intimately 



Fic 2 Compression of the radial vessels Iv tlie thickened piviracliiioid There is no 
complete occlusion of the vessels although their luntina arc markcdlj narrowed Fhospiio* 
tungstic acid-hematox>Iin stain 

related tliat tlicy appear as a single structure They tlieii appear as inter- 
lacing bundles of collagenous fibers, the inner portion being vascular and 
probably representing the pia whereas the outer portion is reJatitch .ivav- 
cular, somewhat tliicker, and represents the arachnoid total thickness 

of die leptomenmges normally would varj from 35 to 55 micro. i< 

Histologically, in arachnoiditis there is a difrii-se but irregular thickening 
of the leptomenmges, their combined thickness often varying from S5 to 
215 microns, ic, two to five times iionnal (figure 1) Either of the two 
membranes ina> be more scverel} involved, but often thei arc so nitimatch 
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related that it becomes impossible positively to identify the separate mem- 
branes In most areas there is a complete obliteration of the subarachnoid 
space, although occasionally in the less severely involved areas this space can 
still be identified although greatly reduced m size In some cases the thicken- 
ing of the leptomenmges may become so extensive that tlie process extends 
outward to obliterate even tlie subdural space, the thickened membranes 
merging with the inner dural layer which, however, can usually be identified 
by its more dense structure This thidcemng of tlie leptomenmges may or 



Fig 3 Imohcmcnt of one of the smaller paracentral arteries b> the thickened lcptoincningc<i 

Phosphotungstic acid-hcmato'<o^hn stain 

may not extend inward to involve the membranes within the anterior and 
posterior commissures of the cord 

The involved pia-arachnoid shows definite structural variations It is 
usually definitely acellular and comprised of dense collagenous tissue Often 
it becomes partially or c\cn completclv h>ahni7cd, losing all structural char- 
acteristics and assuming a homogenous appearance A few connective tissue 
nuclei can be found in such cases but eicn these arc p}knotic Scattered 
collections of mononuclear cells arc occasionally present ( figure 1 ) 

The spinal \e‘'Sels show a most \ariablc degree of in\oKcnitnt 'I he 
radial \e<'*els surrounding the cord are insariabl> eoniprtsvcd by the thiik- 
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died membranes and many are completely occluded (figure 2) The degree 
of vascular involvement frequently is m direct proportion to tlie tliickness of 
tlie pia-arachnoid The vascular pia, in some cases, appears entirely deTOid 
of vessels whereas m other cases it shows a definite r^uction in us vascu- 
lanty The sulcal arteries are usually completely surrounded and often com- 
pressed by the thickened membranes resulting, in many cases, in a definite 
vascular narrowing In a few areas tliese vessels are completely occluded 
and produce a focal softening or even a complete central cavitation within 



Fig 4 Narrowng and compression of one of the rootlets as it penetrates Oie tlncKeih'il 
leptomemnges Note the dcnudmiation of the rootlet and its partiil rcphanieiu tn coi- 
ncctiie Phosplioiungstic acid-hcmatox\lin stiin 

die spinal cord Usually the smaller paracentral arteries escape damage, but 
m an occasional area e^en those lessels become compressed and occluded 
(figure 3) 

The spmal rootlets as the} penetrate these tlncKcned membranes nia\ 
remam unimohed, but more commonly thc> arc narro%\t.d, coropTcvtd and 
show definite pathologic alterations Dcimchmration is iinanahU prcH'x.t 
with a \ariablc degree of destruction of ncr\c fihtri and a «tcondar% fibrous 
tissue replacement of tlie imoKxd structure® Tn ®ome rootlet® almost bnlf 
the fibers appeal to ha\e been replaccil b} a second.in fibrosis (figure 4 j 
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The Spinal cord usually shows clianges at some levels These alterations 
appear to be directly related to the d^ree of vascular involvement. The 
menmgeal thickening does not appear sufficient to produce cord compression 
The cord shows a moderate swelling of the myelin sheaths, often with some 
patdiy vacuolization In some cases, vascular occlusion produces definite 
focal areas of softening whicli involve large areas of a single cord level 
Even complete central cavitation may occur, producing a typical syringo- 
myelic picture The nerve cells are usually uninvolved, although moderate 
changes may occur in the more severe cases, consisting of swelling, cliroma- 
tolysis, fragmentation and even complete disappearance In some cases 
petechiae occur throughout the gray matter of the cord 

Case Reports 

Case 1 On September 1, 1937, H S , a 57 year old white male, while fixing a 
tire, stumbled backwards and struck die lower part of his back against a cement curb 
He got up without assistance and continued his work During die following days the 
base of his spine felt sore, usually becoming worse at night However, he continued 
to work regularly On September 14, two weeks after his injury, he noticed muscular 
twitching m die right thigh The next day he had pain and numbness in the lower 
back and about die right hip On die same day, while ttying to rise from a stooped 
position, he lost control of both legs This was followed almost immediately by severe 
pain extending down to both feet In diree or four hours his legs became completely 
paralyzed and remained so for about five weeks He had bowel and bladder incon- 
tinence for the first three weeks of that peiiod He had a patchy sensory loss from 
the umbilicus down After three weeks, his urinary difficulty disappeaied However, 
he did not regain rectal sensation After five weeks, control of the legs began to 
return At the same time he noted gradually increasing stiffness of the legs A 
"burning feeling” was associated with the stiffness and return of motion He was 
able to walk with some support He continued to have pain in the lower back and 
legs 

About 15 years prior to the difficulty already described he had suffered a slight 
head injurj Six weeks later he had dizziness and pains in the neck Hie dizziness 
was brought on by rotation of the head, and he had some difficulty maintaining his 
balance He had no paralysis, and the sjmptoms disappeared in thicc weeks 

He was admitted to the Unnersity Hospitils on December 23, 1937, at which time 
the neurologic examination revealed hearing loss on the right, hyperactive deep 
reflexes in the legs with bilaterally positive Babinski signs, positive Chaddock and 
Oppcnheim signs on the right, left patellar and bilateral ankle clonus, weakness and 
spasticitj of tlic legs, incoordination of the legs with loss of position sense and 
diminished vibratorj sensibility, absence of pain, temperature and light touch scnsi- 
bilit> from the twelfth thoracic segment down The rest of the physical examination 
was cssenti.*illy negati\c 

The spinal fund ixannnation le^caled a prcssuie of 10 nun of mcrcurj with no 
rise on jugular compression, protein. 56 nig per cent, no cells, and serologic tests 
negatuc for s>philis Urinal) sis and routine blood studies were normal 

Roentgen-ra) rcpo»-t "Lipiotlol c\ainiiintioii of the spine vas done r.idiographi- 
cnll) and fluoroscopicall) after the injertion of 2 25 cc of lipiodol into the cistern i 
mngna At the lieginnnig of the c’canunation all of the lipwlol was in the iipi»er 
cc’^ical spine end cistcm.a After putting the pniint in the upright position the 
lipiodol moved vcr> slowl) through the cervical canal and met a tcrniwar) obstnie- 
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Tig 5 Arrest of Iipiodol at multiple Ic\cls in a cn«c of andinoidilss 


together t\ith tlic possibiht\ of multiple ruptures of the iiiter%crtt.liral di'-c*- \ di fi- 

nite diagnosis can not be made” (figure 5} 

On January 11, 1938, the lamina of the first and second Juiiilnr .nnd i)ic twditb 
thoracic vertebrae were rcmo\ed, and there was npp-ircntlx so.ne cticm'icnnicni n 
the cord at this le\cl Tliere was no puNation of the co-d The conus region w-i^ 
exposed The rootlets sccincd to be \cr\ thick and hnw as though thej wfc swoUcn 
A slightly protruding intervertebral di>«c was round It did not np,>eir to l>" rip*«*p<l 
or prolapsed in the usual manner It wvs cmiph compr«.«ecd Jnck into tl.c sjii«nt orii 
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for .in c1c\.ition of .ibaul 3 oi nun. Thiouf;tt .in niciston in the nntcrior surface of 
the dura ]uit of the disc was eNciscd and pirt of it uas cut cited out. A small amount 
of lipiodol srcinc<! to be held in position just nho\c tlic protnision 'liic rest of the 
hpiodol could not be evacuated b% rhanpintf the jiiticnt's position 

7 he poslopcr.itisc couisc \sns \ciy stoim>. On J.nnini> 18, 1938, the blood cul- 
ture w.is positive foi henioljtic streptococci. The patient developed uncontrollable 
abdotninal distention Despite ticatnicnt b> sulfnnil.inudc, nasal suction and other 
measures, he failed to rails and died on Jami.it> 20, 1938, ahoiit Tisc months after the 
onset of ins illness 

Pathological studies 'Ihc loptomcmngcs surrounding the entire cord vere thick- 
ened, both membranes being about cntmlh insolvcd and measuring from 55 to 210 
microns in thickness Hie subarachnoid space was narrowed and in some areas com- 
pletcis obliterated The pia-ar«ichnoid appeared .ivascular, acellular and somewhat 
luahmrcd Not even the remnants of pjknotic nuclei could be detected. The .arach- 
noid trabeculae were narrowed and thickcnc'd The membranes witlnn the commis- 
sures were also grc.at1y inaolvcd Hie sulcal arteries were completely surrounded and 
compressed b} the tinckened mcnnigci., pioducing a definite vascular narrowing 
Even the smaller paracentral arteries were partiallv compressed by the cxtcnsisc 
meningeal changes 

The rootlets as thc> passed through the thickened meninges were greatly con- 
stricted and appeared to base undergone partial destruction They showed a great 
decrease in the number of m>chn sheaths with a secondary fibrous tissue replacement 
of Uie destroyed elements Almost half the rootlet fibers appeared to have been 
icplaccd 

Tlie spinal cord showed a moderate dcmydimration whtcli w'as particularly marked 
m the posterior columns The nerve cells .appeared structurally intact 

Case 2 J J was 51 ycais of age at time of dcatli, November 1940 In May of 
1937, the patient first noted an itching sensation in band form at tlie level of the nipple 
line At tlie time of examination, a burning and smarting sensation replaced the 
Itching The sensations were intermittent, coming in tlie form of attacks as fre- 
quently as every five or six seconds on one side or the other. Two days after the 
onset of tlie difficulty his appendix was lemoved at ahother' hospital A wedc after 
operation tlie right leg became numb and he experienced some difficulty in walking 
In a few weeks the left lower extremity became numb He stated that when he 
crossed his legs in bed he was unable to determine which leg ivas on top He first 
entered the Hospital tliree months after die onset of his illness His chief complaint 
was numbness and loss of sensation in the legs from the hips down to and including his 
feet He also complained of a constnebng sensation around his waist 

His past history and family histoty were essentially negative In Mardi 1937, tlie 
patient wrenched his back while lifting a heavy box He was not able to woik for 
two weeks ’ * " 

Physical examination was negative except for tlie following -neurologic findings 
The cranial nerves were essentially normal except for diminution in visual acuity on 
the right He was unable to read large newsprint witli the right eye Tlie upper 
extremities were normal, except that the right triers reflex was more active than 
the left Only the right upper abdominal reflex was elicited There was spastiaty of 
the legs, with hyperactive deep reflexes and positive Babmski sign bilaterally There 
was marked weakness of the right leg Vibratory sensibility, muscle pain and position 
sense were normal m die left leg but markedly impaired in the right leg. Light touch 
and pm pride were fdt normally down to die third rib on the right and the fourth nb 
on die left, bdow these levds there was patdiy loss of supeificial sensation. There 
was no sphincter impairment. 
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Laboratory stadies, including tests for syphilis, on the blood and spinal fluid 
were native There was no evidence of subarachnoid block The spinal fluid was 
drar and colorless, contamed 40 tag of protein per cu mm, and no cells The 
gold cun'e was 022110000 

Roentgenographic studies of the qiine with the use of lipiodd were negative 

About three weeks after his hospital admission, the patient experienced some 
improvement His legs improved in strength and his sensoiy disturbances were not 
so severe as previously He was dtschaiged in September after one month of hos- 
pitalization However, his improvement ivas of bnef duration, and he was re- 
admitted in October 1937 In November 1937, a laminectomy was performed in the 
region of the sevendi cervical and first thoracic vertebrae Tliere was no obstruction 
Tlie cord appeared normal The arachnoid seemed thidcened in several places His 
postoperative course ivas uneventful and he was discharged unimproved He was 
followed in the outpatient department from that time until his final hospital admission 
in 1940 He complained bitterly of constant itching and burning sensations He 
was unable to sleep, lost weight, and gradually became weaker He seemed to im- 
prove following a course of deep roentgen-ray, but his impro\ement was again of 
short duration His weakness became so marked tliat it was necessaiy again to 
admit him to the hospital in September 1940 At that time he complained of bladder 
and rectal incontinence of three or four months' duration Dunng die last six montlis 
previous to admission it ivas difBcult for him to walk because of weakness of the legs 
He had last reported two weeks prior to admission He first had numbness of botli 
hands and flien his left hand became paralyzed Neurologic examination showed 
spastic paralysis of both legs and atrophy of die small musdes of the hands The left 
hand was flexed at the wnst and die fingers were flexed in the form of a cup Both 
arms showed a patchy superficial sensory loss Tlie patient de\ eloped signs of urinar\ 
tract infection He became Nveaker, developed a pneumome process in die right 
lung, and died on November 6, 1940, about three and one-half }'cars after die onset of 
his illness 

Pathologic finding Autopsy revealed a pneumonic process in the right lung 
Serial sections of the brain revealed no gross abnormalities Tlie dura was normal 
except for thickening in die operative region Tlie arachnoid showed yellowish, 
thidwened, indurated areas averaging about S mm in diameter and scattered through- 
out the dioracic and lumbar areas There was atroph> of die upper dioracic and cer- 
vical regions of the spinal cord with small areas of hemorrhagic softening 

Microscopic studies showed a moderate diffuse dnckcning of the pia-arachnoid 
throughout all levels of die cord This alteration was most marked in the pia, which 
measured IS micra in thickness, was very acellular and contained very few vessels 
Tlie arachnoid w'as less severely involved but was also definitely thickened, especialh 
in the anterior and posterior aspects of the cord The extensions of these membranci 
into the commissures showed a similar structuril alteration and thickening Tlit 
roodets were completely surrounded by these thickened meninges but showed po struc- 


tural alterations , , r r .t 

The sulcal artenes were for die most part unimohcd In a few areas their 

lumina were narrowrcd In some of the sacnl segments these vessels appenred com- 
nletely oeduded and had produced a fonl softening w itlim the cord Sections through 
die upper sacral and lower lumbar levels revealed a complete central cavitatioi of the 
cord Tlie tissues around this cavitation were fragmented but showed i minima' 


degree of celluhr reaction i i n 

The 'Pinal cord showed a diffu'c 'wdling of the mvehn <hcnl.' and so nc swclhi g 

of the amenor horn cells Numerou' di'tcndcd vev'd' ind pefcclvvc were p'C'cn' 

throughout the grav matter of the cord 
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Cast' S A. M., .1 while male, wn<> 57 >L.tis of ai;c at tiiiiL of his death in August 

1940 

Ihc patient was nchiiittcd to the General Hospital in January 1940, complaining 
of pain and weakness of the left log, luinihness and a suisUion of told in the toes and 
niahihts to walk The sjinptonis licgan sc\ui months prc\iousl\ with pain in the left 
ankle In a few weeks the pain htgan to spread, gradual!} iiuohing the calf, knee, 
thigh, and hip on the left side '1 he pain was steady, acliing in diameter, and made 
worse by cold It was not iced that Ins toes would readily hcconic damp and cold 
Hiis was moic marked in the left foot Several months after the onset of the illness, 
the patient de\ eloped marked weakness in the left foot For a few months prior to 
adniission he h.id Iiad iirinar} frcqiicnc}. 

Plusi&d c\amin.ttiun rescaled a w*cll>dc\ eloped, obese white man who did not ap- 
pear to be acutch ill. His feet were c>anotic and cold to the touch Hie upper 
extremities wcic cssLntiall} normal Thctc were fibrillar} tremors in both thighs and 
a flaccid paraUsis of the Icit leg with absent deep reflexes and foot drop The right 
leg was scr} weak 'lliere were patch} scattered areas of h}percsthcsia 

Laborator}’ studies showed a hcmnglobin of 91 per cent and a white blood count 
of 6,050 The spinal fluid was clear and contained 50 mg per cent of protein and 
no cells The pressure and response to the Queckenstedt test were normal Air 
m}clograph} was negatne 

Course The patient complained constantly of pains m his legs In &Ia} 1940, 
about one year after the onset of his illness, thcie was deflnite atroph} of both legs 
from the hips down At that time he complained of paresthesias m both hands In 
June he contracted lobar pneumonia which des eloped into a chronic unresolved 
process In August a neurologist iccoidcd atroph} of tlic muscles of the arms w'ltli 
marked weakness and flaccid parnl}sis of both legs with marked atrophy The 
patient gmduall} became weaker, de\ eloped pneumonia on the right side, and died in 
August 1940, about 15 months after the onset of his illness 

Pathologic findings The spinal cord and meninges w'ere gross!} normal The 
vessds at the base of the brain revealed a model ate degree of artei losclerosis Serial 
sections of the brain show'ed no gross abnormalities 

Microscopic sections revealed a diffuse but irregular thickening of the spinal 
leptomemnges, which measured from 80 to 175 micra and produced a partial oblitera- 
tion of the subaradinoid space These membranes were extremely Bbrous and rela- 
tively acellular, although they did contain a few nests of mononuclear cells Tlie 
vessels surrounding the cord were markedly compressed by the thickened meninges 
within which they were enmeshed Some of the vessels were almost completely 
oeduded 

The rootlets as they passed through the involved membranes did not appear to be 
extensivdy altered although in some of the lumbar segments theie did appear to be 
a mild compression of the posterior rootlets with some replacement of the destroyed 
dements by connective tissue 

The cord appeared intact, neitlier the white nor gray substance showing any 
changes 

Case 4 (This case is being reported dirough the courtesy of Dr A H Wdls, 
Duluth ) G H was a male child who was 17 months of age at the time of his 
death in May of 1940 The patient was dead on admittance to the hospital, and there 
IS, therefore, scant dinical information He had been in a hospital about two 
months before his death At that time it was noted on admission that the child had 
been side for two weeks with fever and loss of weight He had developed cough and 
dyspnea and had refused food for the last two days before admission 

The physical examination revealed rales in both lungs and extreme malnutrition 
The reflexes were normal 
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A physiaan who had attended him reported that the child developed normally 
until 11 months of zgc, when he first showed symptoms Li a short time he u-as unable 
to sit up and could not eat wdl Two months before death he de\ doped a severe 
bronchopneumonia Following that illness he became very much weaker, he lay in 
bed, hardly moving a muscle 

Pathologic findings The autopsy, performed three hours after death re\ea1ed 
a bronchopneumonia and acute pancreatitis Postmortem tests showed a blood sugar 
of 30 mg per cent, and a urea nitrogen of 473 mg per cent 

Microscopic sections revealed a fibrosis of the pia-arachnoid tlironghout the entire 
spinal cord These membranes were greatly diickened, and this had resulted in a 
complete obliteration of the subarachnoid space In many areas the collagenous pia- 
aradmoid fused imperceptibly with the dura, thus also obliteraung the subdural space 
The arteries surrounding the cord were compressed but not completdy ocdudcd b\ 
the meningeal involvement The nerve rootlets were encirded but not particular^ 
altered The only changes seen in them were scattered areas of mydin swelling widi 
an early formation of geometric figures due to the breakdown of the neurokeratin 
network 

There was a decrease in the number of nerve cells in the anterior horn, the re- 
maining neurons being pale, fragmented or shrunken Mam ghost cells were ob- 
served Numerous petediiae were present within tlie gray matter and especially ncai 
the dorsomedial cdl columns A small grstic area w'as encountered in the gray com- 
missure lateral to the central canal The white matter of the cord appeared to be 
intact There was a little sivdling of the myelin Tins was most pronounced in the 
marginal region of the lateral columns 


Summary 

The clinical course and the autopsy findings m four cases of disseminated 
arachnoiditis are recorded One case is tliat of a 17-inonth-old boy 

The roentgenographic findings following cisternal injection of hpiodol 
are cliaractenzed by arrest of the oil at multiple levels 

Rootlet pam over widely separated areas and evidence of anterior rootlet 
involvement are suggestive diagnostic features 

The rootlet involvement is due to impingement by the proliferatne lepto- 
meningitis 

The intramedullary cord changes are frequently due to y'ascular narrow- 
ing and occlusion, because of tlie proliferative perivascular reaction 
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NEW TRENDS IN THE TREATMENT OF CHRONIC 
DISEASE: AN EXPERIENCE IN SPA THERAPY^ 


By Walter S McClellan, M D , Satatoga Spnngs, N Y 

From the dawn of civilization man has sought relief for his physical ail- 
ments These, at first, were mainly acute in nature owing to the dangerous 
life which he lived in conflict with man and beast Chronic disease early 
affected civilized man as has been proved by finding dianges suggestive of 
arthritis and vascular disease in Egyptian mummies 

As a corollary to seeking relief, man has sought for tlie elixir of youth, 
that spark which would allow him to continue with unabated ^ igor the ac- 
tivities of youth even though age be at hand In anaent Greece, many 
sought the waters with this object m view In more recent times, glandular 
transplants were attempted, and during the past decade many glandular 
extracts and other products have been studied with the hope that some 
preparation might alter or stop the progressive changes which are associated 
willi aging or the development of chrome disease 

Striking advances have been made in these studies, including the develop- 
ment of insulin, hver extract, sex hormones and wtamins — ^all valuable in 
die relief of disabling conditions Yet die problems of increasing clironic 
cardiovascular disorders and the tune-robbing disabilities of rheumatic ail- 
ments still challenge our thought and study Improved mediods for pre- 
venting and treating infections which formerly took a large toll in the 
younger age groups have saved the lives of many thousands of people who 
now liave readied the middle and later decades where the dcgeiieratnc 
chronic conditions are die principal causes of disability and death 

A Are Cardiovascular and Rheumatic Ailments Increasing^ There has 
been much discussion as to whether or not the actual morbidity rate is in- 
creasing Sound figures on morbidity of dironic disease are hard to as- 
semble Many opinions regarding the occurrence of diseases affecting the 
heart and arculation have depended on mortality statistics Such data do 
not hdp when one considers the large disabling group of rheumatic condi- 
tions Rheumatism in its various forms is an infrcquentlj reported cause of 
death It is necessary in this group to relj on limited studies dealing with 
morbidity to arrive at an impression regarding its importance 

Simms reports^ that tlie human deatli rate is lowest at the age of 10. 
approximate^ one deatli in 800 of the population He shows that this rate 
increases 8 per cent eadi year tliroughout the life spin In 1936, appro\i- 
mately 1,300,000 deaths occurred over 10 j cars of age At the 10 j car rale, 
only 124,000 deaths would liaie occurred Therefore. 90 per cent, or 1.- 

*Rcad before the American College of Ph>sicnns Annuil Mccimc S' P* * , 

ncsota. April 23, 1942 „ e- <• . c v \ 

From tlie Medical Department of the Siritospi Spn, ..antogi Spn’u*, N i 
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177,000 of the total, occuricd became of an increase in the dcatlt rate with 
age Simms considers that this depends on the underlying process of aging 
nnolving progressive alteration of the physiological function 

Simms further points out that 4S per cent of the total deaths which 
occurred in 1938 o\cr 10 years of age were due to conditions affecting the 
cardiovascular or renal system. 

In studying the \ital statistics of the United States for 1939,” which 
ha^c rccentlj been released by the Bureau of Census, of the Department of 
Commerce m Washington, a computation of the deaths due to cardiac, vas- 
cular and renal conditions shows a total of 613,160 out of 1,387,897 
Therefore, 449 per cent of the total deaths were due to these disorders 
This figure differs shghtl} from that of Simms gi\cn aboxe as it was cal- 
culated on total deaths rather than those above 10 xears of age 

In considering similar data for the State of New York, which have 
recently been released in the xital statistics of the United States Department 
of Commei ce,* it is apparent that there is an increase in the death rate from 
conditions associated with the xascular s>stcm In 1935 the death rate 
per hundred thousand population was 481 3, and m 1939 it was 519 5 The 
death rate for all causes fell slightly from 1 141 7 in 1935 to 1122 4 in 1939 


Tabit I 

Death Rate of Selected Cau>^ m United States, 1935-1939 


All ciusc^ 

Dcith Rates per 100 000 

1939 
1112 4 

1938 

lino 

1937 
1168 3 

1936 
1173 6 

1935 

1141 7 

Intracranial lesions of vascular origin 
Diseases of heart and blood vessels 
Diseases of kidney (nephritis) 

74 0 
375 4 
701 

71 9 
359 9 

69 6 

75 6 
356 3 

74 3 

78 9 
347 5 

77 0 

76 3 
325 6 

79 4 

Total 

519 5 

5014 

506 2 

503 4 

4813 

Per Cent of Total 

56 3 

45 1 

43 3 

42 9 

42 2 


Another calculation from these data shows the frequency of death due 
to vascular disease in tlie later age groups, a fact which is generally known 
but which may not be emphasized with sufficient boldness The death rate 
from heart, vascular and kidney conditions represented 50 per cent or more 
in all age groups over 60 years In tlie age group from 50 to 60, it was 
approximately 43 per cent of the total deaths whereas in the younger age 
groups the proportionate number of deaths due to heart disease was much 
smaller 

In searching for data regarding tlie disability produced by rheumatic 
conditions, one is usually referred to the survey made in Massachusetts 
where it appeared that the total number of patients disabled from rheumatic 
conditions was equal to or in excess of those disabled from heart or vascular 
condibons In the National Health Survey of 1935-1936,'' it was estimated 
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tliat rheumatic conditions affected 6,850,000 people of which 3,000,000 or 
more were considered to be due to arthritis alone Rheumatic conditions 
are an outstanding cause of disability of a prolonged nature and of discom- 
fort which may be well nigh unbearable 

If one looks no further than these two great groups of dironic condi- 
tions, namely cardiac, vascular and renal diseases and rheumatic ailments, 
there are in excess of 15,000,000 people in this country who have some de- 


Tablb II 

Number of Deaths, Selected Causes by Age, 1939 


Yean 

All Causes 

Intra 

Vas Les* 

Rheu 

Dis Htt 

Coionaty 

Heart 

Other 

Neohritis 

Total 

Per Cent 

Totals 

149 501 

9 858 

3 403 

11249 

35,353 

9,340 

69 203 

46 3 

0 ~ 4 

8.906 

23 

15 

2 

39 

22 

101 

1 1 

5- 9 


4 

58 

1 

24 

IS 

102 

10 9 

10-14 

958 

9 

138 

— 

38 

33 

218 

22 8 

15-19 

1.547 

18 

ISS 

2 

59 

39 

273 

176 

20-24 


14 

173 

7 

53 

68 

315 

149 

25-29 

2,683 

43 

223 

21 

99 

89 

475 

17 7 

30-34 

3,269 

44 

246 

61 

153 

138 

642 

196 

35-39 

4,368 

106 

248 

198 

287 

170 

1,009 

23 1 

40-44 

6,188 

223 

264 

471 

649 

299 

1,906 

30 8 

45-49 

8,793 

389 

340 

837 

1,139 

463 

3,168 

360 

50-34 

11,596 

631 

287 

1,161 

2,141 

612 

4,832 

41 7 

55-39 

13,433 

792 

213 

1,460 

2,884 

713 

6,062 

45 1 

60-64 

15,677 

1,134 

230 

1,647 

3,897 

994 

7,902 

50 4 

55-69 

17,669 

1,455 

199 

1.821 

5,053 

1,242 

9,770 

55 3 


17,497 

1,649 

206 

1,527 

5,710 

1,378 

10,470 

59 8 

75-79 

15,439 

1,554 

180 

1,091 

5,564 

1,329 

9,718 

62 9 

50-S4 

10,833 

1,076 

151 

628 

4,354 

1,019 

7,228 

66 7 

84-89 

5,355 

508 

58 

242 

2,254 

520 

3,582 

66 9 

90-94 

1,778 

153 

17 

62 

759 

163 

1,154 

649 

95-99 

379 

28 

2 

8 

167 

29 

234 

61 7 

Over 100 

61 

5 

— 

— 

28 

5 

38 

62 3 

Not stated 

22 



2 

2 


4 

18 2 


♦ Intracranial Lesions of Vascular Origin 
t Rheumatic Diseases of the Heart 


gree of disability from them Of course, manj are able to carr\ on their 
work and are self-supporting but large numbers are limited in their abiht> 
to support tliemselves and, therefore, present a large medical and social 

proWem^ „ Problem of Senescence^ Information is being assembled 
to determine what part various factors in tlie problem of aging ha\c to do 
witii the findings presented abo^e Sticglitz® has pointed out tliat geron- 
tology may be divided into three major categories 


(1) The biologj' of aging 

(2) The clinical problems of aging man 

(а) Normal senescence and scnilitj 

(б) Diseases of the senescent period 

(3) The social and economic problems of agnig mankind 
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In consulcring these categories, Stieght? stales that of all the diseasi 
characteristic of later life, the cardiovascular group, including hypcrlcnsn 
arterial disease and ni tcriosclcrosis, is l>y far the most prevalent m ll 
senescent. He also stresses tlic fact that arthritis produces an immcni 
toll of disability although its mortality is low lie points out that ll 
maintenance of health, which is dependent on the mode of living, t^-pc c 
woik, adequate sleep, type .uid character of exercise, utiliration of leisure, s 
well as the corrcLlion of defects, is of vital importance to the aging n 
dividual Diets arc likewise essential, particularly with relation to tots 
food soliimc, minerals, \itamnis and fluids. He also points out the primar 
objective of piophylactic geriatrics is not only the prolongation of life bii 
the insurance of grcatci hc.ilth, vigor and usefulness for those past th 
meridian Picrsol and Hort/^ Iia\e expressed this idea in cogent terms 
*‘It IS foi science not only to add jears to life, but, more important, to ad( 
life to years ” 

C Ten Ycaij:' Spa Experience The data presented are suIHcicnt to in 
dicate the scope and extent of the pioblem of die care of dironic diseas 
in this counliy No panacea has been discovered for the large group o: 
individuals wlio siilTei from either chronic cardiovascular disorders oi 
rheumatic disability What can the physician offer foi these patients? 

The author for the past 10 years has observed die influence of sp; 
treatment on many patients suffeiing from caidiovascular, rheumatic, and 
other chronic disorders At the Saratoga Spa, the total number of treat- 
ments given fiom 1932--1941 is presented in table 3 Approximately a 


Tablc III 


Treatments Given at the Snratoga Spa from Jiilv 1932 to June 1942 


uly 1932- 
July 1933-J 
^uly 1934-J 
uly 193S-J 
uly 1936-' 
July 1937- 
^uly 1938- 
uly 1939-] 
uly 1940-' 
uly 1941-1 


line 1933 
unc 1934 
unc 1935 
unc 1936 
une 1937 
une 1938 
une 1939 
une 1940 
une 1941 
-March 1942 


95,098 

108,840 

100,471 

126,672 

146,544 

144,618 

135,880 

135,298 

127,630 

117,913 


Total 

Estimated to end of year 12,036 


Treatments for 10 year period 


1,250,000 


million and a quarter treatments were given durmg diis 10 year period 
Owing to the large seasonal influx, it has not been possible to establish com- 
plete registration figures for the total number of patients taking these treat- 
ments. Based on a balance between the patients who stay only a few days 
and those who remain for the full period of three to four weeks, it is esti- 
mated that the average patient takes 10 treatments Therefore, approxi- 
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mately 125,000 patients have received treatment at the Saratoga Spa during 
the past decade 

In 1936 a survey was made of records of patients covering both tlie 
charity group at the Spa and the patients treated by private physicians and 
6,315 patients were classified on the basis of their primary medical condi- 
tion The data obtained from this study are presented in table 4 


Table IV 


Classification of 6.315 Patients Treated at the Saratoga Spa 



Reeoids of the 
&rato8a Spa 
1933-36 

Records of Pritate 
Phisictans 

Toni 


No of 
Patients 

Per 

Cent 

No of 
Paticntu 

Per 

Cent 

No of 
Patients 

Per 

Cent 

1 Heart and circulatory disor- 

ders. including variations 
of blood pressure 

2 Rheumatic conditions, in- 

dudmg arthritis, myositis, 
fibrositis and neuritis 

3 Gastrointestinal ailments, in- 

cluding liver and gall- 
bladder 

4 Nervous conditions, indud- 

ing both functional and or- 
ganic disorders 1 

5 Metabolic diseases, includ - 1 

ing diabetes, obesity, and | 
glandular disordera 

6 Skin diseases (non-infcctious; 

7 Miscellaneous 

8 No disease, including general 

522 

714 

218 

200 

83 ) 
18 1 
87 i 

121 

j 

265 

36 4 

11 1 

102 

42 

9 1 
45 1 

62 

1.425 

779 

896 

333 

174 

115 

112 

518 

32 7 

17 9 

1 

20 6 

77 

40 

26 

26 

119 

t 

1,947 

1 

1,493 

1,114 

533 

257 
133 
199 1 

639 

30 8 

23 7 

176 

84 

4 1 

2 I 

32 

101 

Totnl 

1,963 

100 0 

4,352 

1000 

6,315 

100 0 


. 1 the data obtained m this sorvey to the total number of patients 

t >"fo™n‘ion on the number of patients 

X^wTo Lc Jeised treatment Tabic 5 is a snuiniaiy of this 
information 


Pittr-ia 

I*! «00 


Table V 

Totnl Numlicr of Piticnts, 10 Vcir Period. JuK 1032-Jiinc 1042 
Priman Coidition 

1 Heart and circulatory ‘"rul'nus^ nn oeiVi^^fibrn^l^.^nil m iinn^ 20 ^ 

3 GTstrointcstin-il i,otli fiinclioml -ind o-irinic diwdi'^ lO 

6 Skin discws 

I Ki’^rj;cl«dmeerncr.ldsb,l,.i 


Toni 




830 


\V\TmiS M(tl,LU,\N 


D U'ltal Ate tin JifSKitK Obsenvd tn the Treatment of These Patienh^ 
Patients coming for ticatmunt are advised to have one of the physicians in 
private practice outline the progi.tm while here Medical care is pro\idcd 
for patients in the charit} group Physicians m private practice contrilnitc 
time to the Clinic Service during the summer months It has not been pos- 
sible to assemble at a central point records of all patients taking treatment 
at the Saratoga Spa. Also, main have remained only a few days and, thcrc- 
foic, cannot be included in ccaluating the results of treatment In sum- 
man/mg the results it will be nccc^ssarj to quote from individual studies 
which ha\c been made on representative groups of patients The evaluation 
of the results of this treatment naturalh depends also on the patient's 
piogicss after he returns to his home These data arc not a\aiiablc except 
111 a relati\ely small group of the jiaticnts who return for treatment during 
a subsequent season 

In studying the response of the circulation to the naturally carbonated 
mineral baths of the Saratoga Spa, McClellan, Joslin and Maguire" reported 
in 1934 on the study of 102 patients, 41 male and 61 female, in whom the 
pulse rate and blood pressure w'crc observed daily before and after the bath 
for the period of their treatment C^rc was taken to allow' the patient on 
coming to the bath house to rest for a period of 15 to 30 minutes until the 
pulse rate and blood pressure reached a constant level Under these con- 
ditions it w'as found that the pulse rate of a large proportion of the patients 
reached a resting level betw'een 65 and 75 Even under these conditions, 83 
showed a reduction in the rate of tlie pulse after the bath, 17 show'ed no 
change, and in only tw'o patients was there an appreciable rise in the pulse 
rate Wlien tlie pulse rate at the beginning and end of the cure period was 
compared, there was relatively little variation because, as noted above, most 
of these patients had pulse rates within the normal range at the beginning of 
tlie cure 

With reference to blood pressure, the lecords of 88 patients in the series 
were available for study Of this group, 52 had initial blood pressures 
above 150 systolic Wlien the entire group was considered, the average 
changes from the resting level before the bath showed relatively little diange 
However, a more careful analysis of tligse patients whose blood pressures 
were elevated above 150 mm Hg showed that 52 per cent demonstrated a 
change of more than 10 mm Hg wfiich was taken as a significant variation 
The authors concluded tliat the. -response with definite clianges in the level 
of the blood pressure was fouiid m those patients in whom some nervous 
influence could account for t^e elevation When definite sclerosis of the 
arteries was present, or when kidney changes were evident, the elevated 
blood piessure showed relatively little reduction as a result of the course of 
treatment'''^ They noted, ho%ever, that even though the change in blood 
pressure wa^ not marked, majiy of these patients experienced definite symp- 
tomatic and left at the end of their cure apparently in better physical 
condition i 
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In anotlier study Dorrance and McClellan® obsened with the T 3 COS 
Sphygmomanometer 44 patients in whom the pulse amplitude and blood 
piessure were determined in a senes of tracings, including the upper arm, 
lower arm, and lower leg before and after the mineral water bath Ninety 
pairs of tracings were compared In all but one patient there was a decrease 
in pulse rate wliicli was typical as noted m previous studies The blood pres- 
sure variation in this group showed approximately the same iierccntage of re- 
sponse as reported in the pieceding section Significant variations in pulse 
amplitude as detei mined by the height of the tracings were noted in a con- 
siderable number of tliese patients The definite tendency toward increase 
in amplitude following the bath was more evident in the upper extremity 
than in tlie traangs made on the lower leg, and was also more sti iking when 
the comparisons were made of those patients in whom the amplitude in the 
lower leg was 2° or less The increase in amplitude was more frequently 
noted if theie was some initial constriction m the arteiial tree Constiiction 
of this type may be due either to organic changes or to muscular spasm, or 
botli Wliere definite increase in the amplitude occurred, it would appeal 
tliat muscular spasm was a definite factor as the change was less marked 
in those patients with obvious organic arteiiosclerosis 

Stem and Weinstein have recently reported that local carbon dioxide 
batlis prepared by chemical generation of carbon dioxide m the i\atci did 
increase blood flow in the extremities as indicated by a study of the skin 
capillaries, the surface temperature and pleth}Sinographic measurements 

Clinical studies include a senes of careful obscn'ations by Comstock, 
Hunt and Hajden” on 107 patients in whom the diagnosis of coroiiarj 
disease load been made In a considerable proportion of this group, one 
or more attacks of coronary thrombosis had occurred The authors re- 
ported that m 96 of the 107 patients, material mipro\cmcnt uas noted 
This is based on increase in exercise tolerance and diminution m the number 
and degree of anginal attacks during the period of obser\ation In 13 of 
these the improvement was sufficicnth maiked to include them in a separate 
eroup The obserMitions on the 11 patients who shoued no In 1 pro^cn 1 ent 
mdicated that two did not complete the regime, three had ad\anccd ni\o- 
cardial damage, one had suffered from malignant Inpcrtcnsion for three 
wars, one uas senile, one suffered from luclic cirrho« 5 i«! of the li\er, and 
one having repeated anginal attacks would not cooperate with the piograni 
In spite of the« 5 e facts two of this group reported impro\ement aftci re- 
turning home With reference to their stiidi of the roentgeii-r» ex- 
aminations, electrocardiograms and xital capacitj, the aullior< ‘.tated that 
there w'as no marked change in the heart «shadow as determined In the 
cardiothoracic ratio at the end of the treatment In the cUctroiardingrani- 
tlic, noted T-wa\c improienicnt, which the\ descrilicd in no iinf nice i- 
strikiii", in 22 patients There wa« a reduction 111 the P K inienal ni 15 
patients' The QRS complex showed no Mgtiificant chimti Thu fount} 
no material cli.utgc in the \ital capaeii\ 01 the senes oi pitunts smdntl 
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McClellan*' in 1037 picsciUccI a icmcw of the physiological siiuhcs of 
the cm bon (hoxide hath. In genet al tlic obscivcis lia\c found that the 
physiologic.!! clTc«.ts of these baths inclndc a decrease in the pulse rate, an 
iiKieasc in the pnKe pressure dependent inninl> on the drop of the diastolic, 
tile bcttei cinpt.Miig of the ^cnotls circiilatjon, pcnpheinl h}pcrcmia with 
increased capillnn circulation in the ••kin, a slightly elc\atcd niiniite volume 
output of the heart, an increase in lespiiation, and the eliininalion of large 
quantities of carbon dioxide fioni the lungs 

The aiithoi pointed out that cii dilatory patients with mild to moderate 
nnocardiai weakening icpicscnt suitable indiditions for this program of 
treatment Also, the patients with coronary sclerosis including the angina 
of effort, gcncrallj respond to the program. In the treatment of vasospastic 
conditions, wnth changes m the peiipheral circulation, the bath is indicated 
as relaxation is ficqucnth obtained during and after its use 

Definite contraindications to their use cover any cardiac patient w'lth 
fc\cr 01 active infection Patients with luetic aortic regurgitation and 
aortic aneurjsm genciall) show little benefit Patients with advanced myo- 
cardial failure who icquirc strict bed rest aie not suitable for spa treatment 
In considering the results of ticatmcnt in other types of chrome diseases, 
the author*’ lias reviewed the icgimen witli reference to iheumatic con- 
ditions Many p.atients with osteoaithiitis, as w'ell as nearly all patients 
W'lth fibrositis or myositis will show' improvement w'lth the legimen of 
tieatment at the Spa Patients witli rheumatoid arthritis in the acute or 
active stage gcnerall} do not lespond well to this tieatment Here the 
progiam includes the w'armer baths with the local application of either hot 
mineral w ater or mud compresses, radiant heat or the infra red lamp, and it 
may include exercises and massage For tlie rheumatic patient, this pro- 
giam offers considerable promise of relief, although it can in no sense be 
considered as the only form of treatment whicli should be used for these 
patients It can be applied m conjunction with the general regimen now 
widely approved for tliese disabling disorders In observing these patients 
during the cure regime, results obtained include a decrease in tlie swelling and 
increase in the range of motion of die affected joints There is an improve- 
ment in tlie general physical condition of the patient which is manifested 
by better color of the skin, better elimination through the intestinal tract and 
kidneys, and a better attitude toward the disability which is present 

Convalescent caie which has received considerable attention during the 
past few years can be satisfactorily associated with a spa progiam of treat- 
ment Comstock “ outlined tins phase of spa work at the 1939 Conference 
on Convalescence at tlie New York Academy of Medicine Callalian *® has 
reviewed similar data witli reference to the convalescent patient They 
point out that a proper program of convalescent care in many of the disabling 
conditions is of real value in their continued well-being and from the stand- 
point of preventive mediane it may result in delaying the progressive de- 
velopment of the condition Convalescent care also is applicable in the 
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bmlding-up period after the occurrence of debilitating infection or a ^^eaken- 
ing surgical operation 


Summary and Conclusions 


1 Qironic disease in middle and old age is a serious medical pioblem * 
in this country 

2 Lack of attention to matters of health in earlier }ears nia} be one 
contributing factor to tlie development of these clironic conditions in the 
older age groups 

3 No magic drug or miraculous fountain of youtli has been discoiered 
for tliese conditions 

4 Much imestigation in the field of geriatrics is under way and it is 
hoped that this will be productive of information A\hich will aid in the 
regulation and control of these conditions 

5 Spa tlierapy can be utilized to ad\antage for selected patients with 
dironic ailments such as cardiovascular, rheumatic, gastrointestinal, meta- 
bolic, and skin disorders It can be fitted into the physician’s schedule for 
the dironic patient but he must know its indications and contraindications 

6 The facilities available at the spas can also be used in the convalescent 
care required after acute illness or injury Thus they have then place in 
the field of industrial and mihtaiy medicine 

7 In addition to the use of the natural agents whidi is the kcj stone of 
tlie program, rest, regulated exercise, diet control and proper recreation all 
liave a part to play in producing the desired mental and physical relaxation 

8 In order for the patient suffering from dironic disorders to derne the 
maximum benefit, it is necessary for the home physician to select the proper 
spa for his patient, taking into account the natural facilities a\ailabie. the 
climatic factors and the availabilitj of adequate medical control 

9 Long-term observation of groups of patients with chronic diseases, 
who have lecened treatment at spas will be required to determine finalK how 
completely effective the program may be 
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CIRCULATORY DISTURBANCES IN PROSTATIC 

HYPERTROPHY-^ 


By Meredith Mallory, M D , F A C P , Fred Mathers, M D , F A C P , 
Louis M Orr II, M D , FACS, and Palmer R Kuvdert, 

M D , FACS, Orlando, Plot ida 

A REVIEW of the medical literature re\eals the fact that but little con- 
sideration has been given the vei^' important relationship of tlie hyper- 
trophied prostate to circulatory disturbances Perhaps it has been assumed 
that persons of the age to have hypertrophied prostates should have certain 
cardiac and arculator> changes as a natural sequence of old age As ne 
live in a section of the country whidi has a large influx of elderly people 
during a portion of the tear, the opportunity of observing the diseases of 
advanced years is greatei Also, owing to the fact that people from nearly 
every part of the country are here at least a short while, methods of treat- 
ment in otlier sections can be clearly observed 

To the majority of diagnosticians, the patient witli the cardiovascular- 
renal syrndrome still represents a poor surgical risk Operation is often de- 
ferred or, in many instances, abandoned completely because of the chances 
involved, vvitli the result that a large percentage of patients with prostatic 
disease are denied timely relief through surgery^ because of the co-existing 
cardiovascular disturbance After establishing the cardiac functional ca- 
pacity or incapacity of the patient, a great number of urologists feel that, in 
cases of advanced myocardial incompetence, suprapubic evstostomy or ca- 
theterization should be resorted to as the only means of relieving the urinaiy 
obstruction 

There is no question but that there is a geneial tendency* to treat prostatic 
Itypertrophy too conserv'atively because of the existing evidence of some 
degree of circulatory failure The next question is whether or not the cir- 
culatory disturbances are the result of, or at least aggravated by. the presence 
of an incompletely emptied bladder It would seem that either the retention 
of nitrogenous products in the blood stream or some reflex action uimn the 
excretory function of the leiial units has a dcBnite eltcci upon the circii- 
latoiy system Campbell * advances the theory that hypertension occurs m a 
small group of prostatic patients because of the inability of the upper urinary 
tract to dilate owing to an anatomic factor, usually an intrarenal pelvis, and 
he points out the strikinglv low rate of liypertcnsion (19 cases) among the 
group of 173 cases of prostatism studied by him 

° The final decision as to surgical intervention depends, m many instructs, 
on the condition of the heart and vessels The rcsponsibifity is left by many 
urologists upon the shoulders of the intcnnsi or cardiologist, and too often 

•Presented it the \nnml MccIbir of the Anjcnc-»n Cc’ltrc c PJf'c-i-' Ajrl 21. 
1W2. St Pwil. Minncson ^ 
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the opinion is that the patient is not able to undcigo sur^SjnMl interference 
Many allow their patients to die with their hyperti ophic{ tl pioslatc? rather 
than take the risk of removing the obstruction which, in ’/practically all ca'cs, 
will help to impiovc the circulation This fact can bet tfiretivtl> danoii- 
slrated by doing supiapubic diamage on the very poor ripK] s before attempt- 
ing resection or even prostatectomy r, 

No definite cntci la or rules as >ct can be laid down to the labora- 
tory pioccdiue which would indicate \Nhcn it is safe proceed The de- 

cision must be based largely upon the clinical judgmcin j those who ha'C 
had the opportunity of stud} mg many eases Lab^jr^^torj findings and 
functional tests aic empirical at best, and it is impossl h{^. to fornnilatc any 
one into any safe rule which could be followed Aa ^,1 example, in the 
senes of patients to be presented the blood urea nitroga „ varied from a low 
of 10 to a high of 31 milligrams whidi is certainly no of inipcnchiig 

danger The blood prcssuies ranged from a systolK^^^f 7 Q lom Jig and a 
diastolic of 50 to a s} stobc of 220 and a diastolic of A 

That the mter-relationship between renal dysfuiia gud cardiac ini- 

pairmeiit is clearly lecognized is shown by Tliompscm f,j a ^tttdj of a/ 

laige senes of patients subjected to prostatic surgerjT Jif'yjo riinijp, 

recognized heart disease was found m 23 per cent on \ ton and 28' per 
cent showed blood pressure readings abo\e 160 millimt merem} 

Among the cardiac sjmptoms complicating thet tic Inpcrtrophy 

were auricular fiiittei, auncular fibullation, niyoca dctonipcnsation, 

rheumatic heart disease, angina pectoris, and hyperteil These patients 

ranged from 65 to 80 years of age Forty-eight per nt had a sjstohc 
blood pressure above 150 and the average blood pressure lii t this group was 
179 5 systolic and 100 diastoUc On discharge from the hospital after relief 
of the prostatic obstiuction the aveiage blood pi assure bad \ fallen to a sys- 
tolic of 140 and a diastoUc of 80 \ 

Preoperative streiigtiv^nmg of the myocaidial leseue is tiAe essential step 
in lessening the hazards )s^f majoi surgeiy The failing lieart ^nuscle in the 
case of prostatic obstiuction should be treated as any otliei ca^s of cardiac 
failure Complete rest is the most impoitant therapeutic ageirlt 
this must be relief fiom frequent or difficult passing of urine ^ 

tion should be begun at once and continued until after the slioCv 
operation is over As many of these cases show some degree oV 
minosis, the administiation of vitamin B complex is stiongly advi](^“” 
This is better done by the intravenous mjection Anemia is present in joiany 
cases and should be treated during the preoperative period TIie| P*"®' 
operative period must not be curtailed or hurried \ ^ 

Flevation of blood pressure should not constitute a contramdicatioi® 
surgeiy Wilhelmi* has recorded the case of one patient witli a 
blood pressure of 240 who had four resections without reaction at _ 
time, and another with hemiplegia and a systolic pressure of 210 who undei^ ^ 
went two resections with no ill effects Altliough Seng * stresses die 
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sibihty of any catastrophe occurruig m tlie h 3 -pertensive prostatic patient 
because of the condition of his cardiovascular system, he, as well as 
O’Conor ® and others, has demonstrated the marked fall of blood pressure 
following the relief of chrome urmary retention O’Conor recorded tliat 
the blood pressure m 75 per cent of hypertensi\e patients reached its lowest 
level in 48 hours after the institution of continuous catlieter drainage 
Cutler® stresses tlie point of preoperatne study and care of patients in 
general, and emphasizes that tlie elderly will always require a longer period 
of preoperative observation and a more accurate studj' of end results than 
other groups In connection with this Cutler states “The ideal considera- 
tions surrounding a satisfactory surgioil ri^ permit the patient to come to 
operation witli the tissues adequately supplied with fluid, the food rescr\cs 
in their normal state, the metabolism adjusted as perfectlj as it may be, the 
intestines working normally, the arculation at its optimum le\el, and a 
nervous system as undisturbed and peaceful as in dailj life ” 

Levine ’’ enumerates a senes of surgical patients suffering from larious 
types of heart disease In the group witli marked valvular disease onl> 2 1 
per cent of the deaths followed the surgical procedure, whereas among the 
patients who showed non-^al^ula^ cardiac imohement (lijpcrtcncion, 
chrome mjocarditis, etc ) there was a morlalitj rale of 49 per cent 

Mortalitj' rates as shown by one of us * -vary wnth the e\perienccs of the 
operator It w'as noted that fi\c urologists, who had operated upon more 
t i-ian 500 cases eadi, had a combined mortalitj of 1 9 per cent in 4 767. 
whereas 25 who had done between 100 and 200 resections had a combined 
mortality of 4 1 per cent in 3,530 cases It is obvious, therefore, that inor- 
bidit)' as w'ell as mortality have been greatly lessened by tlie experienced 
resectionist Immediate postoperative shock has been practically eliminated 
and many patients who represent a surgical risk may at present be gnen 
timeh iclief from their distress 

Thompson and Habein ” claim that the choice of transurethral prostatic 
resection has matenallj reduced the immediate postopcrati\c mortality rate, 
fonnerly encountered as a result of suprapubic and perineal prostatcctoniic«. 
b\ 90 per cent E\en patients belonging to the adxaiiccd age groups, who 
suffer from serious cardioxascular-rcnal di'^ea^sc and other degeneratne mi- 
nairments tolerate this form of stirgen without ill effect^ Tliu«e two 
Others hme also anal} red the histones of 1200 pitients 70 \cars old or 
more who were operated upon prior to Jmuarj 1, 193S Sonic of llic'.t 
suiffical candidates had submitted to two, and m a few iiiMincts to thru 
operahons, raatang a total o{ 1,361 ,ram..«ll.ml rc««<.on. 

In comparison with the figuro< quoted alxwc, which include ill Mirgnal 
oatients 29 cases haxcbccn selected tint gn\t cither a liKton of nno- 
Lrdial failure or a liislori of recall imearrleil infaraiai All were ao- 
«pd to ha^e surgical mUricrcntt for Uitir urological coadu'on ^^It. 
degree of cardiac nuohenicnt xanul hut a- a whole tl.t} were ihocc ci-k 

* Dr Louts M Ott II * 
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that are very often advised not to iindeigo siirgerj. T\\o of these patients 
had had coionary occlusion but had iccovcrcd The icniaindcr all had signs 
of a failing myocardium and in some thcic was a history of previous attacks 
going back one to eight years 

The ages of the patients in this senes \aiicd from 55 to 83, the a\eiagc 
age being 71 years Of this sci les se\cii have died, i c , a peicentagc of 24 1 
One died one year after the opciation Another died seven months after 
surgical interference and the urological condition of this patient was com- 
plicated by diabetes mellitus and, previous to the operation, by the presence 
of a bundle branch blodc which latci disappeared There was a period of 
fair ciiculatoi^' balance following the operation, however, the seriousness of 
his condition could not be impiesscd upon him and a few months following 
operation a long motor trip was undertaken which brought on circulatory 
failure for which no relief could be given A tliird patient died three 
months after leaving the hospital He was uncooperative even in the hos- 
pital and after returning to his home in a neighboring county no supervision 
was possible Two died of circulatory failure the day following resection, 
and another death occurred in the case of a diabetic whose blood sugar 
could not be controlled following operation and who presented considerable 
liver damage The seventh died of bronchopneumonia five days after the 
resection 

After taking into consideration tlie various complications, it can be said 
that only two patients who had signs of circulatory failure previous to admis- 
sion actually became worse immediately following the operation One of 
them had suffered from bronchiectasis for a number of years This is a 
percentage of 6 8 which is only tliree to four times the moitahty lecord of all 
cases considered in the various series presented The patients of this series 
definitely belong to the class which undoubtedly would have succumbed early 
to circulatory failure had they not been given a chance for a little borrowed 
time through surgical interference 

Hypertension was present in eight cases previous to the operation and on 
discharge from the hospital the pressure was within normal limits In the 
29 cases the average length of stay in the hospital before any surgical pro- 
cedure was undertaken was 115 days Tlie average postoperative stay at 
the hospital was 10 4 days, with an average total of 21 9 days of hospitaliza- 
tion Of tins senes four patients had suprapubic prostatectomies, and two 
others had suprapubic prostatectomies following resection 

In only four cases were the laboratory data indicative of a nitrogen 
retention, so that this factor can be eliminated as a cause of failing circula- 
tion An important factor which is seldom mentioned is die stress and 
strain associated with the frequency and marked exertion during urination 
This straining must be a definite factor m the circulatory failure for it will 
be noticed that a cystotomy or an indwelling catheter will usually bring on 
more or less relief to the heart muscle Bed rest was not the factor that was 
necessary for the cardiac improvement for many of these patients were not 
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confined absolutelj to bed It can definitely be said tliat all except tliose 
mentioned showed g^reat impro\ement fo11owing[' tlieir operation 

The following case may sene as a concrete example This patient ^\as 
seen in 1935 at the age of 63, when examination re\ealed myocardial dam- 
age He was m bed for several weeks and was seen in consultation by t%vo 
internists who both considered him to be near the end He ^vas treated 
intermittently , in 1937 an electrocardiogram show'ed coronary' sclerosis had 
developed, and m 1938 a posterior coronarj occlusion with accompan}ing 
muscle damage complicated tlie clinical picture The patient also had trouble 
with urinary retention By 1940 he had dropped all work and activities 
owing to his aggra\ated heart condition and he began to complain of dif- 
ficulty in emptjing tlie bladder in the morning There was no increased 
frequency during the day The patient w'as finally admitted to tlie hospital 
111 October, 1940 At the time of his admission he complained of increased 
urinary difficult} Physical examination revealed an enlarged prostate, a 
moderately enlarged heart ivith a soft blowing s}stolic murmur at the apex 
Blood pressure was 1 10 mm Hg s}’stolic and 70 mm diastolic An electro- 
cardiogram show'ed myocardial damage, extra\entricular systoles, coronar} 
sclerosis and a posterior infarction 

The operative procedure w'as carried out under local anesthesia (spinal 
pontocaine) and consisted of bilateral vas ligation and prostatic resection, 
both manipulations requiring a total of 50 minutes Approximate!} 11 
grams of tissue w'eie remo^ed A No 24 Foley catheter was used Com- 
plete and final diagnosis in tlie case of this patient was carcinoma of the 
prostate, ai teriosclerotic heart disease, coronar} sclerosis and occlusion witli 
mitral insufficienc} Regardless of these four serious complications the 
patient stood the operation remarkabl} well and made an unc^cntfuI re- 
covery He W'as allowed out of bed on the fourth postoperatne da\ 
and W'as dismissed on the ninth day after surgical mtcr\ cntion He has 
returned to his noiinal activities and periodic examinations lia\e rc\calcd 
no complications of any kind This, as well as the majorit} of patients who 
had cardioaascular complications and were subjected to prostatic singer} 
show'cd decided and most remarkable impro\cmcnt of all clinical sjmptoms 
Normal function of the circulator} system was restored as soon as the ob- 
struction caused b} the Inpertrophicd prostate was rcmo\cd 

The dioice of a proper .anesthetic is of primar\ importance i.i tin. sur- 
gical treatment of these patients It should lie eas\ of induction, pro\idc 
adequate pain relief, be rapidl} eliminated from the bod} and reduce castro- 
intestinal, pulmonar}', and circulaton* complications to a minimum Al- 
though the ideal anesthetic has not as act been discoaered, it ts felt that 
pentothal sodium giaen in conjunction with ox}gtn and adnninstcrtd b. a 
capable anesthetist most clearly satisfies these icquircinuus lo- tl.c card*ac 

CASC 

Infusions of plasma or whole blood should K’ ■> mrt of tin nnit.^n p v*- 
operatne treatment in seacre cases The n.o-t s}v.tvi} -u.d ^killfi-.I^ |v..- 
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foinied opciativc manipulalion fails lo avoid a scnoiis loss of blood which 
must be icplaccd pioniptl} if shock is to be eliminated It is piobablc that 
the loss of blood ^Mll a\cragc in the ncighboihood of 300 lo 400 cc Ac- 
cording to Gundersen 70 per cent of his patients who were studied in 1937 
leceived one or more blood transfusions In these cases heart disease 
claimed only two patients one year after leaving the hospital 

An attempt has heic been made to exaluate the favorable and unfavorable 
conditions associated with obstiucting prostatism and to determine the ad- 
visability of prompt surgical interfeicnce in spite of an impaired cardio- 
vascular system It is a fact that prostatic patients of the old age group who 
several years ago would have been rejected as too great surgical risks be- 
cause of advanced senility oi serious cardiac defects, are today being treated 
by means of resection xvilh excellent poslopeiative results and, as has been 
shown herewith, decided impiovenicnt of the failing hcait muscle Mor- 
tality rates in prostatic suigery can and will be greatly lessened by a careful 
surgical approach to the problem wliidi must be based upon preliminary 
preparation of the patient 

Summary 

1 Cases of hj^eiti opined prostates showing signs of active circulatory 
failure are, generally speaking, to be considered fair surgical risks 

2 The lemoval of tlie obstruction to the urinary outflow aids greatly in 
tlie improvement of the caidiac condition The exact reason for this is as 
yet unknown 

3 Failure to operate on these cases only aggiavates the condition of the 
heart 

4 Proper preoperative and postopeiative tieatment will lesult in a re- 
duction of the mortality rate to a level comparable with the most favored 
surgical risks 
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SOME PROBATIVE ASPECTS OF THE EARLY 
GERMANIC CODES, CAROLINA AND 
BAMBERGENSIS 


By Samuel Polsky and Spekcer Beresford.t 
Camhudgc, Massachusetts 


In February 1533, a document of unique historical importance nas 
struck on the press of Ivo Schoffer, a printer of Mainz As though fore- 
shadowing Its ultimate obscurity in English speaking countries, this proto- 
type of scientific-legal proof was indifferently received and inattentnely 
handled from its inception^ Enacted as a statute a >ear earlier b\ the 
Reiclistag at Regensburg under the imposing title, “Kaiser Karls des 
funfften und des heyhgen romisclien Reiches peinhch Gericlitsordnung “ it is 
perhaps better known as the Caiohna Code, or the Penal Laws of Chas V ® 
Earlier in the 1500’s had appeared another code, tlie Bambergensis 
This work, composed m large measure by Johann Freiherr von Schwarzen- 
burg, served as a model and foundation of the criminal law of German} for 
approximately four centuries That it profoundly influenced the Cai'ohna 
Code IS patent from the striking similarities in form and content between 
them Article CXLVII of the Carolina Code is, for example paralleled 
almost word for word by Article CLXXIII of the Bamberger Code * In 
geographic scope, however, the Carolina was b> far the broader code Its 
jurisdictional effect was nationwide, w'hereas the Bambergensis (and also the 
Brandenburg code) represented local law onlj 

I Anglo-Saxon Underestimation of the Codes’ Significanct The 
neglect of botli these tracts in the English-speaking w'orld during the past 
century may be attributed in part to the disproportionate harshness of the 
system of punishments they expostulate The rude communitA life of rena- 
scent Europe did not regard burning, drawing and quartering, breaking on 


*Rccci\ed for publication March 9 194 S 

t Research Students Har\-ard Lw\ School Cambridge, Mr Ktrcslord i*; now 

an Ensign in the Na^•ll I'orccs of the Lnitcd Stite^ 

*Von Bar, History of Continental Crmiial Lmik (1916), p W iM>!nt« out thit not a 
single copy of the origiml was retimed b\ the impcrnl olTiciils ind tint thtre tre ciiou-’h 
errors m the writing ind editoml work ol tlie oneiinl drait ns well .n n t'lc txpo-rip’ii 
of the principal edition of Fcbnnri 15S? «o thit trcquentli it n dithcult to •i«ci.rtain t’ c 
meaning Tlicrc is also, tccording to tint auihoritv, «onit diepute a< to the c\i»*c"Ci oi 

earlier editions . 

-Constit Cnnt Car I ed 1 !• Liidvnic Inlk 1/16 rurthc- rrftrcn"c« to thi« ci>dc 
are bj wa\ of our own tmn^htion from the origiml Gcrmin 

s Article CXLVII of the Ptml Laws (Caroliin Codil irJ \nic«c CLXXUI o ► 
Bimbcnier Code arc identical cxcipt for (1) pnnctini on md «,»-lImc lU , ,,v 
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the wheel oi rack, pinching with hot tongs, or burying alive as particularly 
inhuman or baibaric It is not sitr^iiising, thcicforc, to find such punish- 
ments incorporated in both codes These codes were intended as ticatises 
limning the la\v as they found it, with the greatest degree of clarity possible, 
rather than statutes of legl«!lati^e refoim Nor is it strange that the same 
cruelties wxre reflected m the use of torture as a means for determining the 
truth 

It is not difficult to o\cilook priniiti\e methods of punishment in a work 
not primarily concerned with penal reform noi with modiflcations in the 
seventy of coiporal punishment Sucli leniency cannot be condoned when 
these same tortuies are a matter of piocedure in an exposition chiefl} pro- 
cedural and concerned W'lth rules of proof Perhaps this fact has blinded 
able legal historians to the full importance of the Carolina and Bambcrgensis 
as almost aboriginal harbingers of an eia of scientific-proof making of 
which only the van has arrived e\cn today Evtcinal evidence had already 
contrived even at that early age to influence that least objective of all pro- 
bative tests, tile rack Thus Article LIX of the Penal Law's (Chas V) and 
Article LXXII of the Banibeiger Code provide m identical language for 
excusing a defendant from torture (the lack) so long as he has dangerous 
wounds or bodily injuries * 

In tlie interval between promulgation of the Bambeigensis and the 
Caiohna, the former code had alieady achieved recognition as autlioritative 
Thus in 1516 it was adopted with relatively few changes as the code of tlie 
margravate of Brandenburg By die time of tlie Carolina, the strong 
sympathy of tlie earlier codes toward objective evidence m the form of expert 
testimony had sufficiently permeated legal thought so that express provisions 
of this diaracter were added where none had expressly existed before 
Thus, for example, we find no section in eitlier the Bamberger or Branden- 
burg code to paiallel Article CXLIX of the Penal Laws (Caiohna), “of 
the Inspection of the Body of a Slam Man Before Burial “ 

Where theie is reason to believe that there has been foul play, the judge shall 
have the derk of the court and one or more surgeons caiefully inspect tlie dead body 
before burial, and carefully obseive and record all the wounds, bruises and swellings 
that diey find ® 

*The Note to Article UX says that epileptics are a hard problem, and cites Brunnem, 
proc tnquts , c 8 membr S n 28 seq , to the effect that the opimon of a physician should be 
consulted before judgment is given, and that the judgment should conform to the physician’s 
opinion as to what kmds of torment, if any, the men are subject to, and also cites Carpzov, 
9** 118 num 18 and 19, to the effect that physicians should be consulted as to 
wheuw epilepsy is really present or the fits are simulatra 

The N^e to Article CXLIX conjectures that the mspection need not be made in the 
presence of the judge It adds that the corpse may sometimes be eichumed, if it was buried 
withwt previous inspection and putrefaction has not yet set in 

1 *.. ? Stiyk, de jur sens dtss, 1 c 2 num 34, who wrote that surgeons were 

aitog^her prohibited from explormg a wound, before the cadaver had been dissected, with 
a^ kmd of iron instrument, and from probmg or cutting any mterior part of the body 
giVCT ms the censure of physicians who were summoned to inspect corpses on 
had already worked with iron instruments For the more surgeons tamper 
with the bodies, the less the physicians themselves can draw inferences from their mspections 
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II Evaluation of the Codes It must not be imagined that the Caio- 
hna, and, a fortiori, the earlier codes, are m anj sense a complete and ob- 
jectively consistent system of scientific proof Eien m their most detailed 
sections concerning the elements of objective proof-making, important gird- 
ers are missing m the superstructure of evidence These gaps may be traced, 
however, to philosophical inadequacies rather than fallacies m logic The 
Code Carolina is internally Iiarmomous wnth respect to its reasoning Its 
deficiencies are philosophically and psychologically inherent in the culture of 
Its period, a penod that believed that the only positiie proof of crime ivas 
confession* and that torture was merely an instrument of confession Al- 
tliough sections LXIX and XXII of the Carolina prohibited anj conviction 
upon circumstantial evidence, judicial interpretation soon limited the pro- 
hibition to the graver offenses And ev^i here the technical requirements 
of confession or eye-witness testimony were speedily ignored Where the 
judge was convinced of the actual guilt of the defendant, he sentenced him 
to VeidachsUafe ("extraordinari ” or as later known, “suspicion” punish- 
ment) The lay feeling against external or circumstantial evidence, uncor- 
roborated by confession or eye-witness testimony, mereh shifted the method 
whereby the ultimate end w*as achieved The judiciari which recognized 
the value of circumstantial proof assumed the power to effectuate and cvpies*. 
that recognition in punishment, despite the provisions of the Carolina Seen 
m proper perspective the Carolina channelized much of the incipient law of 
scientific proof, but was itself only a part of a mucli broader sticam flowing 
in the same direction 

III Coinpaiatwe Analysis of the Codes Comparative analysis of a 
particular problem in probative valuation in both codes maj- more rcadil> 
illustrate their differences and salient strengths Particularly apt arc Article 
XXXVI of the Penal Law's (Carolina Code) and Article XLIV of the 
Bamberger Code concerning the proof-standard for maternal infanticide 
Theeaiher (Bamberger) code provided 

But if tlie babj has been killed so recenU> that the nulk in the breasts of tin. 
mother niaj not ^et be gone, 

and the woman who is blamed asserts that she is a virgin 


then her breasts shall be milked, and it nnik is found in ibe Inn'* - dn. mu'.! nccts 
sanlj have had a child and diall be put to the torture ( foi 


In the asset column of the code ma> be listed the clear forniulatum of n 
test in language simple enough for the la> mind to gra^p. and the cmcimu'*’! 
of the test by tliosc especially qualified to attest the significance oi tlit rt-nlt'', 
as well as the results themselves As undeniable weakness of thc^ artich, on 
the other hand, is the rigidity of the test not making allowances mr 
differences of medical opinion The Carolina Code corrects thi*> obuo.is <?» 


*Sce ion Bw, Iftxlon cf Coutinental fVmniat r ^2 

prejudice of the laj mind of toihi toward circwnnanlnl euJtncc ■»* I'lc c 
of coniiction in capital enme* 
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feet b} chnnging the absolute cunclusion of the law to a strong picsnmption 
icbutt.'iblc b} ‘sufficient eight of expcit testirnoii} A glance at the l-’cnal 
Laws of Chas V strikingly re^eals the clifTcrence 

If the baby has been killed so recLiitl} that the milk in the breasts of the niotbcr 
ma} not }et be gone, then her bre.ists tna\ be milked, and if milk is found to come 
readil} fioin her bi casts, tbcrc is a stiong picsnmption against her that she should be 
questioned under toiturc But since sc\cra1 court pb}sicians sa\ that from \arious 
natural Cciuscs a woman who has boinc no child ma\ b.i\c milk in her breasts, there- 
fore when a woman in this situation tiics to excuse herself accordingh, further experi- 
ence, that of midw’ivcs and others, shall be consulted * 

Had the caily Germanic codes rested their case at this point, their con- 
ceptual similarity to the spirit of the modern idea of scientific proof-making 
w'ould have been even more striking Unfortunately, in the sei ious crimes, 
circumstantial evidence alone was consideied insufficient As has been 
pointed out before, the judiciar}* frequcntlj by-passed this hurdle through 
"suspicion’* punishment (i e , punishment based on sufficient circumstantial 
data to satisfy the judge of the actual guilt of the accused, despite lack of a 
confession or eje-wntnesses) Still, the codes themselves are undeniably 
weakened as models, even eai ly models, of the law of proof by such pro^ i- 
sions as Aiticle XXXV of the Penal Law's, and Article XLIII of the Bam- 
berger Code These ai tides concern the circumstances on suspicion of 
infanticide Yet even here the directional urge toward scientific standard- 
ization is manifest, at least to the extent of determining the primarj' issue 
of still birth versus death after birth The Note to the articles mentioned, 
asks 

Wliat shall be done when an infant is found killed^ 

The question whether the infant was born alive is submitted to medical 
opinion 

First examine the lungs to see if they are red and bright, and tlirow tliem witli- 
out bruising into a kettle of water, then if they float, "that is a certain and infallible 
sign of a child born alive, according to the opinion of all physicians and anatomists " 
(Authorities cited ) If, on the contrary, the lungs sink, that is a sure sign that the 
foetus was dead in the womb, and never breathed ® 

^The Note remarks that no appeal to expert evidence is provided for in either the 
Bamberger or the Brandenburg Code, since at the time when they were formulated the 
milking test was considered infallible Considering die close spacing of the various codes 
(Bamberger 1507, Brandenburg 1516 Carolina 1530-32), this explanation with respect to 
the omission may be open to some question But even if accepted at face value the im- 
portence of the procedural difference between the earlier codes and the Carolina remains 
unaltered from the standpoint of objective standards of expert testimony 

®Pp 50-n51 The note then refers to a commentator, B Beyer, who pointed out that 
the test works well with a fresh cadaver, but not with a cadaver that has had time to putrefy, 
since putrefaction generates gas See, also, Article CLXXIX which provides for insanity 
to be tal^ mto account m fixing the pumshment for crime and specifies that expert witnesses 

be heard on that issue In the note to this article a case is reported where the verdict 
of the court m a case of alleged mental irresponsibility was based upon the expert opmion 
rendered by the Medical Faculty of the University of Halle (1706) 
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Article CXLVII, of the Penal Laws, although not specifically concerned 
•witli infanticide, embraces that problem under the general heading, "When 
someone has been struck, and dies, and there is doubt whether he has died 
of the wounds " In such a case, the parties may introduce the testi- 
mony of the attending surgeon, and of other persons familiar with the facts, 
as to whether the deceased remained standing after the blow, and how long 
he lived after he was struck, and the judge shall give due consideration to 
such testimony The important factor to be noted is tliat the medical in- 
ferences of the attending surgeons are placed on the same plane w'lth the 
testimony of other persons familiar with tlie facts That this is due to a 
clearly defined regard for pnnaples of scientific proof and not a cultist ps} - 
diology of science-worship is evidenced by the Note to tlie Article This 
Note "informs us that surgeons by themselves are liardly trusted, but that 
in practice a physician is summoned at the same time ” ® 

> Also see citation of B Str>k, dc jtir sais diss, in footnote 5 
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AMYLOIDOSIS IN CHRONIC ATROPHIC ARTHRITIS* 

By Walter M. Solomon, M D , Cleveland, Ohio 

Since am}Ioid innitiation ^\as first brought to the attention of the medical 
profession by Rokitansky and the Viennese school only a few cases of amy- 
loidosis associated with chronic arthritis have been reported This relative 
sparsity of rcpoits piompts the discussion of the following ease 

Amyloidosis most ficqucnlly complicates tubciciilosis and other diseases in 
whicli chionic suppuiation occurs, such as osteomyelitis, piilmonaiy abscess, 
pyelonephritis and otheis Certain chronic diseases wdncli lack ob\ious suppura- 
tive processes but have occasional!}' shown amyloid deposits are Hodgkin’s dis- 
ease, cirrhosis of the liver, leukemia and ni} clotna Amyloidosis has been found 
also m nonsuppurative infectious diseases such as si'philis, malaria, lympho- 
gianuloma and chionic atrophic arthritis 

A few icports ha^e appeared m the nioie recent liteiatiire of the piesence 
of amyloidosis in association W’lth chronic arthritis Schnciderbauer,' Hard- 
grove^ and Reimann and Ekluiid* cite cases of typical atrophic arthritis, 
Moschcowitz * had two cases, one with ati opine aithiitis and another which w'ould 
be classified as infectious arthritis Lengh ® reported one case of septic poly- 
arthritis in which a lenal infection was thought to have been the cause of the 
amyloid disease Imrie and Aitkenhead® had onq patient and Portis^ had two 
patients who developed amyloidosis in the course of Still’s disease (chronic 
atrophic arthritis of dnldren) The patient of Kolelsky and Steelier * presented 
symptoms of chronic arthritis over a period of 14 yeais and at autopsy tliere was 
extensive amyloid involvement of the joints, bones and other stiuctuies The} 
classified this case as primaiy systemic amyloidosis Tlie patients reported by 
Feller,® Michelson^® and Pei la and Gross aie cases of primary amyloidosis m 
which arthritis was present In these cases the amyloid was probably primary 
and m no sense a complication of the arthiitis 

The importance of amyloidosis m clironic atiophic arthritis concerns its 
etiology Many theories have been proposed for the presence of amyloid in- 
filtration, but those factors which might be consideied m the discussion of 
atrophic aitliritis are the disease itself and the therapeutic use of parenteral 
injections Without any attempt to review the already voluminous literature on 
the subject of amyloidosis the following case is rqioited 

Case Report 

L P , a white male, was first seen in the dispensary of St Alex Hospital at the 
age of 36 years He had no other illness except arthritis, wliidi began when he was 
30 years old and followed the dinical course of tlie moie severe and rapidly disabling 

♦Received for publication January 30, 1941 

From the Department of Medtcme of the St Alex Hospital and the School of Medicine 
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form of chronic atrophic arthritis men first seen the arthritic’ process had in- 
loli^ all the joints of die bod> The vertebral column i\as immobile, with die neck 
taed m 15" of flexion There iias severe deformity of both hands and wrists, and die 
fingers Mere ankylosed in approximatdj 45* of flexion Tliere Mas induration about 
the elboM's and limitation of motion Both slioulders had onlj limited impairment of 
motion The knees M’ere enlarged and could not be extended completeh The toes 
Mere deformed, and there Mas bilateral hallux valgus The temporomandibular joints 
Mere partially ankjdosed No joint M-as acutely inflamed The patient, diough handi- 
capped with his deformities, had been about alter a fashion Midi the aid of two canes 
The clinical symptoms and signs did not change matenallj during the three years of bis 
usits to the dispensary until just before bis death 

Injections of CrOMc’s taccine subcutaneously Mere started soon after his first 
Msit Crowe’s vaccine is a stock vaccine made m Dr H Warren Croue’s Laboratory, 
London, and includes several strains of streptococcus and staphylococcus These in- 
jections were given M'ecklv during his three years' attendance at the dispensary and to- 
taled 136 The amount of this mixed taccine administered taried from 1000 to 15 000 
organisms per week For the first 26 Meeks in addition to the CrOMe's taccinc he 
recened a weekly intravenous injection of colloidal sulfur 30 milligrams each or a 
total of 780 milligrams Tlie sulfur injections Mere discontinued but lie continued to 
receive the Crowe’s vaccine until one week before his death He rcceiied no drugs 
or any other tlierapy during these three years Though his diet nas not ideal, it uas 
not obviously' deficient 

Eight months prior to his death, he Mas admitted to the hospital for further studi 
The pertinent findings at this time were the heart shoM'ed a questionable sistolic 
murmur at the apex there was marked atrophic artliritic imoKement of every joint, 
the urine had a specific gravity of 1 017, albumin tMO plus , microscopic, many fine and 
coarse granular casts, red blood cell count 4400,000, hemoglobin 13 grams uhitc 
blood cell count 9550, sedimentation rate 122 mm in one hour fmodificd ll’ceicrgren 
method) , and the liver function test Midi iso-iodekon shoMcd 5 per cent in 30 min- 
utes and “too low to read’’ in one hour 

Shortly before his death he was readmitted to the hospital because of pcrsistcni 
vomiting and pain in the abdomen At this time the examination disclosul hcirt, 
systolic and diastolic murmur at the apex, blood pressure 146 mm Hg sy ctolic and 
80 mm diastolic, the abdomen MOb rigid m upper half, and there Mn« dtilhiLcc on 
percussion Laboratory findings—unne, specific gravity 1011, albumin four plus, 
microscopic, many red cells red blood cell count 3200,000 hinioglobin 12 S griins, 
white blood cell count 10,000, sedimentation rate 117 mm in one hour, blood urea 
nitrogen ISO rag , uric acid 9 mg , creatinine 6 mg Soon after admisdon he hp'cil 
into coma and di^ on the fourth day 

jiutopsy Findings Autopsy nas performed by Dr John L Work four hours 
after deatli The body was that of a scvcrclv dcfoniicd, moderately ennenltd 
asthenic white man appearing 5 to 10 vevrs older than the stvtcd ngc of 3** vtnrs 
The deformities were those of chronic atrophic arthritis and acre pre-ent in all t’’«. 
mints The skin over the affected joints was tense, thin nnd shiny There acre 
shailou decubtti in the sacral region and the skin ami miicoii': mcnibrmcs were pi’c 
There was moderate edema of both lower extremities and the ccrosiMi TI e nio' th 
was edentulous More fat was present in tlie ‘subcutmeous ii«i'suc- tlnn wa>: exncnel 
from the external appearance of the body Jt was pale lemon yellow inn h-d ihe po*'- 

mal consistency . . , , , , - 

Tlie lieart weighed 375 gm Except for nodohr thickemm: and ei’nie.it .>'i 
the base of the anterior mitral leaflet there wa* i.o'hinc nnicwoTilu Hie h .£.> 
were the seat of apical scars mil sc\crc ethma ard there wis l.ro i 

on the right side No primary twJvreiiJpm nxi we'e lie' 
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\\ciq;Iicd 1^75 gni Its edges were liltnit aiul its capsule was tense Jlic p.ircnc]i>ma 
was firm 1)111 fiiablc Ihc cut surfaces bulged slight!} and were dull reddish brown, 
shiny and tiansluccnt The n 1 a^klng^ w'cic ha/y There was cholesteiolusis of the 
gall-bladder Ihc spleen weighed 140 gin Ihc cut sui faces W'cic flat, reddish gra>, 
and yielded very little blood or pulp w'hcn scraped The •tdrcnal glands showed no 
gross abnorinahtics The right and left kidness weighed 150 and 125 gm respec- 
tively The parcncli>nia of both was firm and peculiar, dull pinkish gra} The de- 
capsulatcd surfaces w'crc dotted with losettes of tins dilated blood \csscls and punc- 
tate heinorrliagcs There was slight bulging oi the cut surfaces There w'as a 
reduction in the thickness of both cortex and medulla and the ratio of the one to the 
other was i educed The markings were indistinct or complete!} obscured and the 
cortices were studded w'lth pearl} gra} dots 'Jhe pel\cs tiiid cahccs were normal 
There was no deformity of the thoracic or lumbat segments of the spine, but sections 
through the vertebral bodies showed abnormally thin cortices and delicate tnibcctilae 
1 he bone marrow was pale pink and pulttnceous 

Micioscopic picparations revealed marked amyloidosis of the h\er, spleen and 
both kidneys The degree ol iiuoheincnt in the h\cr and spleen was inucii g. eater 
than their gross appearance indicated In the li\er the am}loid wms present in the 
usual situation In the spleen it was confined to the follicles Sections through the 
kidneys sliow'cd lobulated collections of annioid between the epithelium and the capil- 
lary endothelium of all glomerular tufts The tufts were enlarged, bloodless and 
frequently fused w ith then capsules The capsular epithchuin was swollen and there 
was mild sub-capsular fibrosis There was a reduction in the number of tubules and 
those which remained were dilated There w'as diffuse fibrosis of the interstitial 
tissue and an infiltiation of fibroblasts, lymphocytes, laige mononuclear cells and \ary- 
ing numbers of cosinophiles and plasma cells The iirteries and arterioles showed no 
significant abnoiinalities Small aniounts of ani}Ioid weie present in the coitex of 
both adrenal glands 

Tlie anatomical diagnosis was. chronic ati opine aithiitis, amyloidosis of the kid- 
neys, liver, spleen and adrenal glands, edema of the lungs, inaiked, and broncho- 
pneumonia 

Comment 

The patient is a typical case of aliophic ailhntis The disease was suf- 
ficiently severe to cripple him in relatively few yeais The disease was definitely 
chronic witli clinical and laboiatoiy evidence of a low' giade infectious piocess 
There was no suppuration eitlier grossly oi mici oscopically Thus none of the 
conditions ordinarily associated with the deposition of amyloid weie piesent in 
this case, yet in distiibution and character it w'as chaiacteristic of secondary 
amyloidosis The tubeiculosis m the apices of both lungs was slight and ana- 
tomically healed, and the clianges m the kidneys appealed to be the lesult rather 
than the cause of the amyloid Consequently, fiom a combined clinical and 
anatomical standpoint the likely causes of the amyloidosis aie the chronic atiophic 
arthritis itself, the vaccine therapy, oi a combination of the two If chionic 
atrophic aithritis alone causes amyloidosis, it is difficult to explain the fact that 
so few cases have been lepoited It is doubtless tiue that compaiatively few 
patients with atrophic aithritis die in those hospitals in which autopsy pennission 
IS actively sought During the past 24 yeais there were only six autopsies in a 
total of 15,000 available autop^ records in which a diagnosis of clironic atiophic 
arthritis was made, and in none of tliese was there amyloid in any stiuctures 
Certainly the autopsy lecords of the aveiage hospital, in this city at least, fail to 
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indicate the true inadence of chronic atrophic arthritis in the general population 
Howe^, even though so few cases are seen at autopsy, jt would seem that if 
amyloidosis were present more frequently in this relatively common disease, it 
could be confirmed by the adequate clmical signs and laboratory tests w'hich are 
now available 

The factor of vaccine therapy should be considered For a period of three 
\ears the patient leceived weekly parenteral injections legularly and frequently, 
missing only 17 mjections in a total of 168 weeks The vaccine used was made 
from streptococcic strains, which are thought to be more potent factors in the 
production of amyloid 

Reimann and Eklund® reported a case of a patient witli chrome atrophic 
arthritis w'ho received 41 injections of a streptococcus \accine intramuscularly 
and mtiavenously over a period of 22 montlis Thw came to the conclusion 
tliat "because of the rarity of the occurrence of amyloid disease in chronic arthri- 
tis and tile fiequency witli which it occurs following long continued parenteral 
injections of numerous substances including vaccine, it W'as belieied that vaccine 
therapy ivas responsible for amyloidosis in this case ” 

Dick and Leiter®® produced amyloidosis in rabbits within eight months b\ 
tlie use of 17 bacterial strains w'hich included hemolytic and green strains of strep- 
tococcus and Fnedlandei’s bacillus They found that the freshness of the bac- 
terial strain seemed to be more important than the dosage in detennining the rate 
and degree of amyloid production Two obsen'ers ’*• ” noted that between 60 
per cent and 80 per cent of horses used for the production of antisera de\ eloped 
amyloidosis It w'as interesting to note that the horses employed for the produc- 
tion of scarlet fever antisera showed a greater incidence of amjloidosis than 
those used for diphtheria and tetanus antitoxin Hardgioic® rapidh produced 
amyloid m mice by tlie injection of Bacillus colt and staph} lococci and various 
pioteins However, bacterial vaccines and toxins are not the onlj substance^ 
which are known to cause amyloid disease Letteiei produced it by repeated 
injections of casein, peptone, egg albumin, cereal albumin, gelatin, nuclein and 
implants of normal spleen and kidnejs Grayzel and his colleagues'® maintain 
that m ordei to pioduce amyloidosis with these products liie whole protein com- 
pound must be used, for if intennediaiy or split products are ii^cd ainjloido^is 
will not occur In a Cabot Case Record report ” the snbjeit a case of atinphit 
aithiitis with amjloidosis, had recened injections of aimdox\l btnroate diirmc 
a period of nine months Eklund and Reimann '* also icjwrtcd from the litera- 
ture that the parenteral use of such substances as cilicatcs inanganctc chloruk 
sulfur, selenium, turpentine and others was followed Iw annloidosis 

Tw'o other patients from the dispensan lecencd the Crowt s \aceine In in- 
jections for approximately the same length of time and as rcgnlarh a** the 
which IS reported without evidence of am}loidosis 

Dr H Wairen Crowe lias personal!} used Ins \-accmc c\tcn«i\cl} for mm' 
jears at his clinic in London and the ^nc \accinc has been eniploicd in miri 
clinics throughout the world Also other l}pt-s of laccincs v Inch an. w vkh ti'-t*! 
m other clinics in the treatment of atrophic arthriiis include innn''bii «en.'al 
strains of streptococci Thus u would appear tint u pircntcnl injtctio'i*' of 
aaccincs. particulaih of streptococci, arc possible astnu- lor the proiucf.oit of 
nnwloidosis the complication would occur frequeuth Ifwic ' ' 
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been icpoitcd in inininn cahcs Fin thci mote, in Inbcrculosi^, the disease with 
which amyloidosis is most frcqiicnth seen, pai enteral thcr.qn is seldom em- 
ployed It is, thcicfore, diflicull to coiisidei parenteral injections per sc as the 
most impoitant etiological factoi for human amyloido&is 

Summary 

A ease of ati opine aithritis is icported with aimloidoMS of the spleen, liver, 
kidneys and adrenals. Whether the amyloidosis m this ease of arthritis was a 
complication of the disease, a result of the lepeatcd injection of a vaccine con- 
taining stiains of streptococci, or the combined elTect of the two cannot be posi- 
tively stated 
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CHRONIC COR PULMONALE WITH REPORT OF A CASE' 


By George W Covey, FA CP, Lincoln, Nebiasha 


Lesions affecting the lesser arculation occur less frequently than those of 
the systemic There is less chance of direct obseivation of these lesions, and the 
di^osis of the conditions must be made by less direct methods than is the case 
where one is dealing until tlie commoner cardiovascular diseases 

It IS customary to speak of right or left heart failure but such statements 
requiie a certain amount of mental reservation because of the closely integiatcd 
and interdependent functions of the lesser and greater circulations Anj degree 
of failure of either one immediately jeopardizes tlie anatomical and functional 
int^nty of the other and reduces die chance of properly supplying oi^gcn to 
the organs and tissues of the body 

As Dry ^ has pointed out, any consideration of the diseases affecting the flow 
of blood thiough the pulmonaiy area must recognize that here, as in other organs, 
a great vascular reserve is piovided, there being a “vascular area and a capillar) 
bed far greater than ordinary functional demands can exceed ” 

The systolic blood pressuie m the pulmonary artery of man is noimally low, 
being about 20 mm of inercurj' The comparatively delicate structuic of the 
pulmonary arterial tree and the thin wall of the right ventricle are anatomical 
evidence of this low' normal pressure 

Obstruction to the flow of blood tlirough the pulmonary circulation leads to 
increased pressure within this system This rise in pressure, if maintained o\er 
a period of time, leads to sclerotic changes in the pulmonar) arteries and arteri- 
oles and to hypertrophy of the right ventricle 

In this connection it has been shown by Haggart and Walker - that '•lighih 
more than half the pulmonaiy vascular bed can be obstructed without sciioiicl) 
affecting the circulation in general If this amount is exceeded cieii slight!) . 
circulatory failure is precipitated Whether this holds true when the obstiiiction 
place slowly and progressively does not appear to have been answered 
The experiments on which these figures are based made use of acute obstruction 


only 

Waring and Black’ show, diagraminaticall) the lanous points in the pul- 
monai)' ciiciilation at which obstruction ma) take place fiom congciiital bean 
fli yngp w'lth arteriovenous shunt, on one hand, to initial stenosis on the otiur 
and including pulmoiiat) lahe. pulmonaiy arterj or its larger braiiclie*: pul- 
monary arterioles, the capillar) bed, the \eins and finally the mitral i.nhc 

Obstruction at the mitral \ahc is doubtless the mo‘>t commnii point hut it«i 
location beyond the capillao bed product*, little effect on oxigtintion until cir- 
culatoiy failure superienes, consequenth the picture, when rtcogmrcil i«; un- 
pin e and complicated , , . 

Obstruction due to disca«c of the piilmonan \cin<; is itrj in co nmon lint 
due to obliteration of the capillar) bed miisi be \cn c\ttiisne in ordt- l« pro- 
duce “cor pulmonale" Ijecaii^c litre lies ihe greatest \ leciihr rcs,r\c ?i, h 
conditions as diffuse carcmomatosi*; of the lungs i\ici p.il,.«.>nr\ 
etc are some of the causts which im\ product lipicii st.nplo’us 
in tins area The question oi tmph)-cma ihi st n-. » ciii-t s..{j.cui’. • »*•. - 

*Rccci\cd for iwiblitiUon Pect nKr 31. lOtO 
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tion in the capillaiy bed to ptoducc iiitrcased blood pxessiite and right veiitriculai 
byperliopby seems to be one on which opinion dilTcrs 

Probably conditions aflfccting tlic vascular bed of tlic lungs on the arterial 
and arteriolar side furnish the purest examples of overload and failure of the 
Icssei circulation Massive emboli occluding the mam stem of the pulmonar> 
artery oi largely occluding both main Inancbcs arc usually piomptly fatal, tbrotigli 
shock and anoxemia. These constitute a laigc percentage of the cases observed 
Slower occlusion at tins same point by a somewhat similai mechanism is un> 
common Baines and Yater^ lepoil a case of failure due to an old tlnombus 
in the mam tiunk and both blanches of the pulmonary artery probably arising 
some thiee years before death, as emboli from an infected hand Somewhat 
siinilai cases have been leported by Means and Malloiy,’ and by Jump and Bau- 
mann ° It IS a case of this t3'pc which I wish to icpoiL 

Cask Report 

H II MeV was fust observed in 1934, complaining chiefly of thrombophlebitis 
in tlie left leg There had been thrombophlebitis in the right leg in 1931 The orig- 
inal attack w’as preceded by ‘'influeiira” and accompanied b> chills and fever The 
present attack was preceded for two or three days by pain in the abdomen and dis- 
tention wiUi gas There had been three or four attacks of abdominal pain of similar 
character accompanied by palpitation since 1931 Questioning brought out the facts 
that he w'as troubled by a dry non-productive cough and b> dyspnea on exeition 
The only other history of possible importance was of an operation for varicocele 
on the left, in 1917, and the fact tliat he smoked about 30 cigais a day while engaged 
largely in indoor work 

Physical examination levealed, in addition to the signs of old and recent thrombo- 
phlebitis temperature, 99 4® F , pulse, 104, blood pressure, 134 mm Hg systolic and 
68 mm diastolic, atrophy of the left testicle, slight right varicocele and dilated veins 
on the surface of the scrotum Tlie lung fields were clear, and the heart w’as ap- 
parently normal save for tadiycardia The remainder of the examination was nega- 
tive No further investigation of the cardiovascular system was made at the time 
The tachycardia, cough and dyspnea were blamed upon the acute process and the 
heavy smoking 

His urine was acid, the specific gravity was 1 032, and seveial red cells were seen 
per high power field in tlie centrifuged specimen Several hyaline casts were seen 
The hemoglobin was 164 grams per 100 cc and erythroqrtes 408 millions White 
and diffeiential counts weie not lemaikable and the blood Wasseimann reaction was 
negative 

Under the usual treatment the condition of the leg impi oved, the blood cells disap- 
peared from the urine and, coincidentally, tlie dyspnea and cough weie relieved 
Four yeais later the patient was seen again because for six mondis he had felt 
exliausted and weak and, on exercise, there were dyspnea, palpitation and weakness 
in the legs 

Physical examination revealed tempeiatur^ 984®, pulse, 90, blood pressuie, 124 
mm Hg systolic and 80 mm diastolic He appealed somewhat pale The arteries 
in the neck pulsated more than normally There was no dependent edema, no swell- 
ing of the liver, and no rales at tlie lung bases The percussion note over the lungs 
was booming and the bieath sounds feeble suggesting emphysema He was not 
cyanotic He had always had prominent eyes and this feature seemed somewhat 
exaggerated There was a tremor of the liands 

The urine was normal The hemoglobin was 18 grams per 100 c c , red cdls 
numbered 442 millions Basal metabolic rate deteiminations were minus 19, plus 
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8 and minub 5 per cent o\er a period of two months, during ^^hlch lime he received 
small doses of thvroid extract 

Tlie full significance of tlie symptoms was not appreciated at this tunc, but the 
patient was requiied to rest a great deal and soon he was S}mptomatically greatlj im- 
proved The symptom w-hicli never left him was dyspnea on exertion 

He returned in six months because, on resuming his usual activities, all the s>inp- 
toms came back and were exaggerated Exeition tended lo bring on parox 3 'sms of 
severe cough Tliese also occurred at night and, on at least two occasions, he lost 
consciousness momentaiily during the coughing Cyanosis now' accompanied the 
dyspnea after exertion or on severe coughing 

At this time the pulse was 96 and blood pressure 120 mm Hg svstohe and 90 mm 
diastolic Tliere was no dependent edema, no enlargement of the liver, nor rales in 
the lungs 

Fluoroscopic examination of the chest revealed a large heart with thickened vascu- 
lar markings in the hila but no unusual pulsation was noted in the hilar vessels Films 
at 72 inches (figure la) showed the heart to be enlarged to 52 per cent of the diameter 
of die chest Enlargement was both to right and left and die shadow was of a glob- 
ular shape Tliere was a marked bulge in the region of the pulmonary' artery' 

Tlie electrocardiogram (figure lb) showed a slight tachveardia and a marked right 
ventricular preponderance, with no other distinctive abnoimahties 

Tlie urine contained a strong trace of albumin and an occasional crythroc\-te 
Tlie hemoglobin vras 116 gni per 100 c c , and red cell count, 4 74 millions per cu mm 
It was now recognized that we were dealing widi a clironic cor pulnionalc v\ith 
signs of circulatory failure Tliese signs and symptoms were as follows gradually 
increasing dyspnea out of all pioportioii to any other ciidcnce of congestive heart 
failure In particular, there had been no rales at the puhnonan bases The dvspiica 
had been accompanied bv an increasing degree of cyanosis on strain, such as cough 
or exertion Accentuation of the pulmonary second sound, which is so often men- 
tioned, was not a marked feature in this case Tlie roentgen examination revealed 
the typical light heart enlarganent with prominence at the pulmonary cone The 
electrocardiogram was characteristic with its evidence of marked right ventricular 
preponderance That this picture was not due to mitral stenosis was obvious because 
of the absence of significant muruiurs and of left auricular enlargement as proved 
by the roentgen observ'ations 

Hospitahration with rest and digitalis caused marked miprov cnicnt which h-ted 
only until an attempt was made to permit physical activitv llieii .ill the symptoms 
iccurred and m addition, there were dependent ulcnn cnl irgemcnt ot the hvir and 
linallv, ascites Rales were never heird in the lungs until the fiinl week of life 
Hemoptysis did not occur Dyspnea j-cmamed the leading sMjiptoni Cvinosis be- 
Clime more marked as a terniiml feature but not to the extent suggestive of the so- 
called ‘black c.irdiac" He was, consequently kept at rest much of the time 

Earlv in 1939 the patient vv,is ex.immcd by Dr 1 J Dry at the Mivo Chii'c 
An instinctive .idditioinl Imdmg v\.is rcportctl bv him 1ms wis m mcrei«e n 
circulation time from the normal 14 seconds to 35 seconds — irm lo tongue is ihter- 
mined' bv injection of 5 cc of dccholm It was ivsumcd that the slowing v\-iv m tl c 
pulmonary circuit 

On two Decisions when compensmon vvie it its liest i fimt co'iiim'ri'*s ru.ri.it"' 
with svstohe acecntiiition wi« heird over the pnlninmc irci 

Ihc piticnt was eomfortihle at ilmo-t comple e rest it’d wifi d gi'il.s ,f i, im - 
" tioii until Julv, l‘>39 when dvspiui iiicreiscd ortliopnci bee in.e nnrl cil e • ''sc ’t" 
on and meicised ind cdcim liver enltigcnent ird ih tcs bci cic pore -> 1 ’ i n •’ e 
mirkctl Venous pressure wis nn.le'dlv mc'-ciscd On Iv i.g duv'i t’n vrii' of •»-<- 
head and ne'ck Kc.nne treiiuiulouslv vlisuiulcil and ev i.’osis vt , s i 

inarkctl 
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In the last few hours 0 x 3 gen was gi\en and no quantit 3 up to 7 liters per minute 
made tlie slightest difference in his dyspnea and c 3 anosis The heart became slower 
and the rhythm was broken by frequent ectopic beats Gallop rh 3 thm became so 
marked it seemed as if the ventricles were alternating in their contractions A sis* 
tolic murmur was audible o\er each valve area The pulse was feeble and the blood 


pressure fell rapidly 

The clinical diagnosis at death on September 23 , 1939 wras chronic cor pulmonale 
due to some obstructne lesion in the lesser circulation, probably arteriolosclerosis 

At autopsy the important findings were confined to the heart and lungs The 
heart was both dilated and hypertrophied, the weight being 560 grams Its trans- 
verse diameter was 16 cm Tlie dilatation involved all chambers and was accompanied 
by relative insufficiency of mitral (10 cm ), tricuspid (15 cm ), and pulmonar 3 (10 
cm) ^alves Tlie hypertrophy imolved the right ventricle largcK', its wall baling 
a maximum thickness of 1 cm The wall of the left ventricle was not thickened, 
the aortic \al\e and aorta tliroughout its length were normal 

The anterior suifate ot the heart w’as composed largely of right icntricic, the 
apex being lery blunt and composed of right \entricle The left icntricle could be 
seen at the obtuse margin The right atrium was greatly dilated and its wall w.is 
somewhat fibrous in appearance Tlie pulmonar 3 cone was grcith dilated The 
coronarv arteries were normal 

In each mam pulmonary aiteiy, beginning at about its middle, there was a large 
firm thrombus Tins was secureli attadied in each instance to the anterior aspect 
of the artery wall (figure Ic) The maximum thickness of the thrombus was 1 5 cm 
Tlie lumina were so nearly filled by the thrombi that only a small crcsccnt-shnpcd 
opening remained This was filled witli recent clot which may ha\e been post mortem 
^ These old thrombi extended into the secondary branches of the artery, in some 
instances completely filling \esbels of 1 cm or more in sire (figures Id and 2a and 5b) 
The cut sui faces of the thrombi show’cd differences in color and consistency sug- 
gesting accreUon over a period of time but did not appear to ha\c become organircd 
in portion 

The right lung showed three dimpled scars m the pleura oicr the lower lobe 
Beneatli each of these was an irea of fibrous tissue There was aKo a recent iniarct 
2 cni in diameter at the pleura Near the lower margin of the left lung was i 

similar small recent infarct 1 j . 

The large and medium sired branches of the pulmonary arteri show a moderate 
streaking with atlicrohclcrosis Tlie iieriplieral pulmonary tissue showcfl an obiimis 


\esiciilai^^cmph^^ findings there were ascites bilateral shght pleural effusion 

, nnripirdial effusion pleural and plcuropericardi il adhesions on the rndit 


MicroscoiJic cxamniatioii of the old tlirombiis showefl that the portion near the 
li-ifl undergone organisation whereas tin. more pcriphiral portions wen. I.rgtK 
intniia ) ‘ (,{ inahniration The outer I.m.r of the artery wall where 

fhe"old thrombus was^att ichtd showed extciisnc perixasciil ir hinphoid coll nililK.oo., 
Tlu. smaller arteries sliowexl ihielctwl medial coits with corres|>tMirlnig ndur’ioi 
nf the lumina Mam were ocdudeil b\ organized thrombi In n im 1 i-t i.iccs c m d 

• ; Rnentccnoerani showing enlarxwl heart, p'ornn'^i piilmvaan o <• anl 

^ K SnVs Note that ilic cari'iic cnlavcrra i« n irknl n- ar^ - 

thickening of the ml toward the lelt. lb) i;icctr<*cardu'rrin o. t ns ,nt ml v 

■"Ik aen ncuh^^^^ tO Mc-al surface of hi r So-e t^ -i'* 

pniicipalh right tJironh-s wi'h a ensen't -har •’ ^ •“ ''ts-a c '• < 

!’"’Tdi?pa?ciit portion of the hm 01 (d) ^cetioi m I c h 1- » v . r - 'e ssza 

SffoSluKn of^u piilnioiarv aitio In dd tVo-l u 
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i7ation oi these thrombi had taUen place (figure 2b) The arteiioles, as a rule, 
showed no change 

There were ntcas of atciccta&is and larger areas of emphysema Many heart 
failure cells were sc.ittered throughout the lung 

The sections of heart showed little tiejond a marked liyiiertropli} of the individual 
fibers of the right \cntncle which contrasted sharply with those of the left ventricle 
Examination of the remainder of the organs showed nothing hut the expected 
changes 



Flo 2 (a) A section deeper into the lower lobe showing complete occlusion of brancli 

of pulmonary artery 1 3 cm in diameter (b) Microscopic section showing small artery 
which has been completely tlirombosed and recanalized 


Discussion 

The Ueading qnnptom in this individual was dyspnea It was dispropor- 
tional to the signs of congestive heart failure There was but slight polycy- 
themic r^ponse, and cyanosis occuned late Right ventricular hypertrophy was 
obvious in the roentgenograms, and right ventricular strain was reflected by the 
^ectrocardiogram There were no signs of pulmonary congestion until very 
tfe, whcffl the left heart began to fail probably as a result of clironic anoxemia 
^he life history of the lesion in the pulmonary arteries is not dear Two 
ides off thrombophlebitis, the first eight years before death and the second 
[ars l^fore death, suggest the possibility of embolism followed by gradual 
n off the thrombus, yet no definite histoiy suggesting such embolic epi- 








CASE REPORTS 


857 


• 

sodes could be obtained either from the patient or his wife There is a possi- 
bility that the pulmonary artery partiapated in a primary vascular inflammatory 
process giving rise to mural thrombosis and that these thrombi grew ly accre- 
tion until the clinical picture, as seen years later, gradually developed There is 
some evidence to support the latter contention, inasmuch as the wall of the 
pulmonary artery show'ed some cellular infiltration suggestive of old inflamma- 
tion and the clot was laminated, the oldest part lying next to the arleiy wall 
The amount of arteriolar sclerotic change was minimal and can be left out 
of consideration as a factor m produang anoxemia 

A certain amount of sclerotic diange was present in the mam stem and 
larger branches of the pulnionaiy arteiy but ivas inconsequential in amount w'hcn 
consideied in relation to the symptoms It was the effect, not the cause of in- 
creased intrapulinonaiy blood piessure 

SuiLiibrAR\ 

1 The physiologic and pathologic consequences of obstruction in the pul- 
nionaiy' vascular bed arc biiefl) reviewed 

2 A case of old bilateial thrombosis of both primary branches of the piil- 
monar}' arter}' is reported This patient had the cardinal s^'inptoms and signs 
of chronic cor pulmonale This diagnosis was possible ante mortem, though the 
exact nature of the pathologic factoi responsible foi the clinical syndrome in this 
case could not be determined until autopsy 
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Levine ’ m 1937 reported the second case, %\hich was also studied with the elec- 
trocardiograph Parkinson^ in 1938 added a third case proved at necropsy. 
Ours, the fourth case, i\as first discovered by locntgcn-ray, and was studied with 
heart tracings and the kyniogiaph White'’' has stated that in rare cases actual 
bone IS found in the myocardium instead of mere masses of lime salts Necropsy 
111 our case showed histological evidence of ti tie bone formation We have found 
‘seven other instances in the literature ni which the calcium apparently has been 
absoibed and redeposited with the formation of tiue bone 

Casc Rlpori 

A white male, 74 years old, entered the Sanitarium complaining of cough There 
had been moderate dyspnea foi one >ear Three months previously he had a tem- 
perature of 103“ F , w ith paroxysms of coughing productive of thick pyoid material 
He ivas tiied, could not get his strength back, had insomnia and nycturia The re- 
mainder of his history was negatne W'lth the following exception Nineteen >ears 
previously while cai mg for his furnace after breakfast he had had a momentary attack 
of sharp sticking substernal and epigastiic pain, which took his breath aw'ay After 
lunch, while selling bonds, he had a second similar but more severe attack which 
lasted an hour or two Thirty-fit e minutes after his etening meal he had another 
attack A physician was called at 10 30 p m , made a diagnosis of angina pectoris, and 
gave him more than one hypodermic of morphine sulphate before leaving the bed- 
side He remained in bed 18 days, up about the house for 12 dfiys, and then re- 
turned to light work schedule for eight months before resuming his regular work 

He was of sthenic habitus, 66" tall, weighing 181 pounds There were a few 
transient rales at both lung bases The liver edge w'as not palpable Blood pressure 
was 168 mm Hg systolic and 100 mm diastolic Heart sounds were subnormal m 





Fig 1 Tracing 2 years before death showing low voltage, p-r 024 sec Small Q„ 
slurred R complexes (0 IS sec ) RT, devated J 3 mm RT 2 devated 0 5 mm RT« de- 
pressed 03 mm T, isodectric, T,-* slightiy positive T, or anterior type infarction, topo- 
graphically, or the superficial sino-spiral musde using Robb and Robb specific localization 
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intensity, witliout murmurs, the apex not visible or palpable, and tliere uas a gallop 
rh>thm due to reduplication of the first sound 

Clinical impression Organic heart disease (arteriosderosis-li\pertensioii, coro> 
nary disease, gallop rlijllim. Class 2b) 

Laboratory' findings Complete blood count ncgatne Urinalysis showed a trace 
of albumin and an occasional hyaline cast 

Electrocardiographic study showed low voltage, p-r 024 second Small Q,, 
slurred Ri.», mam deflections being negative in Leads I and II, and QRS 015 second 
duration RTi elc^ ated 1 3 mm , R f: elevated 0 3 mm RT« depressed 0 3 min T, or 
anterior type infarction, topographically, or tlie superficial sino-spiral muscle in- 
volvement using Robb and Robb specific localiration (figure 1) 

Roentgenographic studies and fluoroscopic examinations showed \ai?cular pul- 
monary engorgement The heart was enlarged to the left, and the left portion of tin. 
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heart, including the apex and lowci third of the left border, \\ns occupied by a dense 
iinghkc shadow, ^^hlch formed an oblong ring The vertical diameter of this ring 
was 10 5 cm , transverse diameter vas 8 cm and 0 5 cm in thickness This ^^as well 
visualized by Buck} radiographs in a-p, p-a, and right oblique positions It was defi- 
nitely established that the deposit of calcium extended to the edge of the lower left 
portion of the heart. In the lateral position the shadow' had the appearance of a 
quarter-moon Measurements . T 32 0 cm , m r 6 0 cm , m 1 12.5 cm , 1 1 IS 5 
(57812 per cent) The aorta was elongated, the knob prominent to the left It was 
believed from these findings that the ringlikc shadow was probably calcium deposit 
in an old infarct following coronary occlusion, and was in the parietal w'all of the left 
ventricle (figure 2) 
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The patient rested six weeks in bed, began graduated exercises, and Inlpro^ed 
His blood pressure fell to 126 mm Hg systolic and 76 mm diastolic The gallop 
rhythm disappeared permanently on the ninth day, he lost 10 pounds, and returned 
home feeling mudi better 

About SIX months later kymograms showed a rather markedl} diminished left 
ventricle contraction at the level of the nest-form calcification in the apex of tlie 
heart The entire left ventricle was not involved in this diminished pulsation, the 
hnsal portion of the left border and the posterior border showing normal amplitude 
of excursion (figure 3) 

Fourteen months later he returned mth crepitant rales oier the base of the left 
lung Pdlse rate was 96 Blood pressure was 150 mm Hg systolic and 82 mm 
diastolic Tliere was a tendency toward gallop rh>thm, the tone quahU of the heart 
sounds being poor Heart tracings including Lead CF IV showed Qi more definite, 
and Ti and Ts slightly more positive Tliere was little if any depression in RTj 
Absence of P* and a large Q. RT. elevated (figure 4) 
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It weighed 725 gMtns The peiicnrdtum was almost iim\ersfiny adherent, with 
moderate extrapcricardial fat 'Jhc antciioi surface of the left ventiicle had a firmly 
rounded, bulging appearance itnolviug the lower hidf of the left ventricle and apex 
and was about 10 cm in diameter, .ind se]).ir.ited from the upper portion of the left 



Fig 5 Left ventricle exposed The width of the heart muscle in the upper third of 
the left ventricular wall was 25 cm Note the narrow wall and aneurysmal pouching of 
the lower two-thirds of the anterior left ventricular wall where the heart muscle has Been 
replaced by scarring and calcification 

ventricle by a faintly visible and palpable groove On palpation this bulging portion 
felt like bone and extended around the apex and along the posterior wall of tlie left 
ventricle for about 2 cm Postmortem roentgenograms showed this calcification 
When the left ventricle was opened (figure 5), it was seen that the area disclosed on 
the external aspect of tlie left ventricle corresponded to the wall of an aneurysmal 
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dilation, the wall of the aneurj'sm Aar>ing from 7 to 14 mm in thickness Its cut 
surface was g^ay-white and firm Embedded in the wall between tlic lasers of scar 
tissue and remnants of myocardium w'ere plaques of calcification, some of which 
seemed to be ossified The lining' of the aneurism was covered b^ a laminated par- 
tially organized blood clot At the apex there was a more recent partial!} organized 
polypoid mass of mural tlirombus slightl} more hemorrhagic and co\ered b} fibnn 
The aortic cusps were slightl} sclerosed at the bases, and there were occasional streaks 
of fatty plaques on the intima of the aorta Tlie orifices of the coronaiy arteries 
were narrow' The main stems of both coronary arteries were grcatl} thickened and 
lined by atherosclerotic plaques, some of which were calcified The anterior de- 
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sccndnig branch of the left coronary was rigid and its lumen barely discernible 
Other branches of the coronary artencs presented advanced calciiicatton Nowhere 
was tlicie any gioss evidence of recent thrombus formation 

Microscopic examination showed recanaluation of old occlusions in the vessels, 
with intiamural plaques of calcification frequently surrounded by remnants of scar 
tissue and myocardium in the ^^a]I of the aneurysm In other areas delinite bone 
formation could be demonstrated (iiguie 6) 

The heart was preserved and presented to the Heart Museum of the University 
of Wisconsin Medical School, I^Tadison, Wisconsin 

Discussion 

Although calcification of the pericardium is seen occasionally, calcified heart 
muscle has been reported uncommonly, and actual bone formation has been re- 
ported in seven instances Calcification may follow metastatic deposit of calcium 
or toxic myocardial damage About 9 per cent of the myocardial calafication 
reported has followed coronary sclerosis and thrombosis The increasing in- 
cidence of coronal y disease, our improved knowledge of diagnostic criteria, and 
our increased facilities for nioie complete study of cases of coronary disease, will, 
no doubt, lead to increased finding of myocardial calcification 

Scliolz ~ says that like other pathological calcifications in the heart, the calcium 
may be a deposit of calcium salts within the heart tissue, or it might occur as a 
precipitate, as is found in the endocardium The deposition of calcium salts 
within the heait takes place only m dead, oi maikcdly detenoiated, nevei in 
healthy tissue The process begins with the deposit of fine calcium granules, usu- 
ally calcium phosphate, within the broken up heait muscle fibers These granules 
then gradually coalesce, forming plaques, and giadually involve all of the ele- 
ments of the heait The ultimate cause of the phenomenon seems to he in the 
factors conti oiling the calcium tolerance of the cell and in the nature of the 
physiochemical processes within the individual cell 

It is inteiesting to consider the question as to why Nature has foinied tiue 
bone in this calcified tissue in the heait It is possible that such bone would seive 
the heait more effectively than amoiphous oi ciystalline calcium in pi eventing a 
lupture of tlie weakened heart muscle foi tlie bone trabeculae may be laid down 
with reference to stress and lines of force Further, we may ask as to the 
origin of the osteoclasts and osteoblasts which has nevei been definitely settled 
The occuirence of these cells would suggest the possible coirectness of the belief 
of Wingate Todd that the osteoblasts are fibi oblasts oi connective tissue cells 
whicli have undergone certain chaiacteiistic modifications Certainly, the diange 
fiom calaum deposit to true bone formation suggests that an attempt is being 
made to specialize the cells and pioduce a working tissue, a process seen m life 
phylogenetically and ontogenetically 

The diagnosis of cardiac aneurysm is seldom made, although from Parkin- 
son’s study* aneurysm followed infarction in 9 per cent of tlie cases Our 
case would have escaped attention if roentgenographic study had not been re- 
quested In all cases of heart disease, roentgenographic study should be made 
In order to detect conditions which would otherwise escape the attention of 
pathologists, Scholz roentgen-rays all specimens routmely at postmortem ex- 
amination 
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It IS also of interest ^ that our patient lived 21 years after his infarction, 19 
of tliose 21 yeais without tlie knowledge of or symptoms of heart disease 
Furtliermore, his recoveiy followed only 18 days of rest in bed Although it 
probably takes six or eight weeks for fibrous replacement of mfaixted heart 
tissue, 18 days of rest were sufficient m this instance, suggesting how great are 
the recuperative powers of the heart 

The author wishes to thank F W Mackoy, \\ F Ragan, J E Habbe, and 
Norbert Enzer, physicians, for their help m tlie study of this patient, and Mr Leo C 
Massopust, Marquette University, who prepared all tlie illustrations 
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EDITORIAL 

EPIDEMIC KERATOCONJUNCTIVITIS 

This disease, whicli first appealed in cpidcinic form in the United States 
in California and Oregon in 1941, has become so ^Mdcly distributed in this 
countiy that it constitutes a senous menace by reason of the disability it 
causes among woikmen as well as the visual impairment suffered by some of 
Its victims The present outbreak was preceded by an epidemic in Hawaii 
in 1940, from which it Avas presumably bi ought to San Francisco ivhere it 
caused an extensive epidemic among shipj-aid workers Good clinical de- 
sciiptions of the disease have been published bj' Hogan and Crawford^ in 
San Francisco, b}' Rieke ~ in Oregon, and by Sanders et al “ in a smaller 
group of cases in New Yoik 

The disease is conveyed from one peison to another by direct contact, 
but It appeals as a rule not to be highly contagious Transmission to other 
membcis of a family occurs occasionally but is not the rule Working in 
close contact under unhygienic conditions seems to favor its spread Minor 
injuries to the eye and other types of inflammation are tliought by some 
to be important picdisposing factois 

After an incubation period of about five to 12 days, the patient com- 
plains of burning in one eye, often of a foreign body in tlie eye The eye 
shows signs of an acute conjunctivitis, first limited to the lids, especially the 
lower hd There is intense congestion, chemosis and edema which later 
extend to the bulbai conjunctiva In scveie cases a pseudomembrane may 
form, removal of which leaves small bleeding spots A striking feature is 
the scantiness of the exudate which is mucoid or watery, never purulent, and 
contains Ijrmphocytes Smears and cultures fiom the exudate are sterile 
or show no organisms of significance, and no inclusion bodies 

The conjunctivitis may be preceded by mild systemic symptoms, head- 
ache, pam over the infected eye, slight fever and malaise, regularly so in 
seveie cases In a large majority of tlie cases the preauricular lymph nodes 
are enlarged and tender, occasionally also the submentals and upper cervicals 

In about half the cases the second eye becomes involved after a few days, 
but the inflammation is usually less intense Simultaneous involvement of 
both eyes is rare 

After about one to two weeks (2 to 38 days) keiatitis appeals in fiom 
SO to 85 per cent of the cases, often accompanied by pain, photophobia and 
lacnmation Slight degrees of involvement may be missed unless repeated 

^ Hogan, M J, and Crawford, J W Epidemic keratocomunctivitis (Superficial 
puntate keratitis, keratitis subepithelialis, keratitis maculosa, keratitis nummularis). Am 
Jr Ophth, 1942, xxv, 1059^1078 

^ Rieke, F E Epidemic conjunctivitis o! presumed virus causation, Jr Am Med 
Assoc, 1942, cxix, 942-943 

> Sanders, M , Gulliver, F D , Forchheimer, L L , and Alexander, R C Epi- 
demic keratoconjunctivitis, Jr Am Med Assoc, 1943, cxxi, 250-255 
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examinations are made with a slit lamp The keratitis may be limited to 
one eye, or as in 28 of Sanders’ 42 cases with keratitis, tlie second e}e may 
become involved a few days after the first The keratitis manifests itself b} 
the appearance of small grayish discrete spots about 0 5 mm in diameter, 
which may coalesce to form larger areas The spots maj be sparse or \er> 
numerous, are chiefly m the exposed portions of the conica, and are more 
numerous m the central pupillary area than in tlie periphery The^ are 
located in the superfiaal portion of the substantia propria beneath Bowman's 
membrane Herpetiform vesicles or superficial ulcerations w'hich stain witli 
fluorescein are very rare, and corneal sensation is usually retained Vas- 
cularization never occurs Once formed, these infiltrates arc often \cn 
persistent The keratitis may continue in an acute form and disability ma> 
persist for as long as eight weeks In Sanders' senes, in 71 per cent of the 
cases there was disability lasting from one to eight weeks 

In some of the reported cases tlie infiltrates gradually disappeared after 
from one week to several months, but in many cases thej persisted for from 
SIX months to two years, and in some presumably they will be pcrmanait 
The degree of visual impairment has varied in different epidemics 
Sanders reported that in one-third of tlie cases w'lth keratitis there w'as a loss 
of vision of from 5 to 15 per cent Others liave icportcd greater impair- 
ment, from 20/55 to 20/66 Hogan and Crawford reported that m most 
cases with visual impairment, 20/30 Msion was regained within about thrte 
months Sucli a degree of visual loss, how'ever, may last man> montlis and 
probably w'lll be permanent in some cases Many patients complain of halos 
especially about bright artificial lights Complete loss of useful Msion, 
however, rarefy if ever occurred, and scars ha\e fonned onI> m rare cases 
in which there had been superficial abrasions of the coniea 

Until recently the cause of the disease w'as unknowm There has been 
general agreement that it is not a bacterial infection Sanders and his asso- 
ciates,"*' “ how’ever, have obtained strong cMdcncc that the agent i*. a fihemhlt 
virus By inoculation of material from the e}c of two human cases nitra- 
cerebrall) into white mice, tliej succeeded m producing an infection winch 
could be propagated onlj through a short senes of mice Ilowe\cr, if 
ground up brain tissue from an infected mouse was inoculated into n tissue 
culture medium composed of embrjomc mouse bmn and scrum uUrafilirni 
multiplication of the Mrus occurred, and there was .m enhanced \iniKncc for 
mice so that infection bj intracerebral inoculation was uniforniK fatal and 
the aims could be maintained indcfiiutcK Young unwc.nicd mice coulrl be 
infected also ba mtrapcritoneal injection Rabbits abo could be infected 
In intracerebral inoculation, but rats and guinea pigs wen. rcsivtnm O.k 
human \ohintecr w.as infected In inocuhtion into the conjunctm, and iv 
fcction was appircutl> produced m a similar maimer m two iuu,ikt»s 1 !.i 
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Virus passed readily tliiough Berkcfcld and Seitz filteis, and through col- 
lodion membranes with a pore diameter of 75 milhniicra 

By intiapciitoncal injection of scitim-vnus mixtures into unweaned mice, 
Sanders was able to demonstrate protective substances m the scrum of con- 
valescent patients In seven eases, including the experimentally infected 
volunteer, they detnonstrated protective substances in individuals whose 
scrum had been inactive in the acute stage of the disease By suitable 
ciossed piotcction tests they demonstiatcd the identity of the two strains of 
virus isolated The serum of convalescent patients m California protected 
mice from the virus stiains isolated from cases m New York They also 
demonstrated that this virus •^^as immunologically distinct from that of 
lymphocytic choi lomcningitis, of Theilei's spontaneous mouse encephalo- 
myelitis, and of ordinary herpes It seems highly probable, therefore, that 
this virus IS the specific causative agent of the disease 

Although tins disease is new to most physicians in this country, many 
leports of similai epidemics have been published Although it is impossible 
now to prove that the etiological agent m these epidemics was immunologi- 
cally identical with Sanders’ virus, the clinical desciiptions are essentially 
identical with those of the piesent epidemic One of tlie best early de- 
scriptions is that of Fudis,® who leported 36 cases He described the initial 
conjunctivitis with catarrhal nonpurulent exudate, the late appearance of 
the keratitis, as the conjunctivitis was subsiding, the development of 
‘punctate’ opacities 0 5 mm oi more in diameter beneath Bowman’s mem- 
brane, without superficial ulceiations, and the proti acted couise witli fre- 
quent persistence of the opacities for six months to a year Many descrip- 
tions of similar epidemics appeared m the German literature from 1938 to 
1941" 

Among others reporting similar epidemics may be mentioned Heibert, 
226 cases from Bombay in 1901 , Wright, 3500 cases from Madras m 1930, 
Doggert, 44 cases from London in 1933, Ling, an epidemic m China in 
1936, Houwer, m Java in 1938, Hamilton, in Tasmania in 1941 , and Vis- 
wahngen, 3500 cases in Malaya m 1941 Hobson m 1938 reported 16 
cases m a veterans’ hospital m San Francisco The disease, therefore, is 
not altogether new m tlie United States 

The disease is self-limited, but no form of treatment has been shown to 
influence its course Strong antiseptic solutions are injurious Sulfa- 
thiazole locally has not been definitely helpful Braley and Sandeis" in a 
small uncontrolled series of cases reported promising results from the intra- 
venous administration of 20 to 50 cc of convalescent serum This pro- 
cedure merits further trial, but the evidence supporting it is still very 
meager 

^ Fuchs, E Keratitis punctata superiicialis, Wien klin Wchnschr , 1889, ii, 837-841 
^Smetmans, F K, et al Aussprache uber die Keratokoniunctivitis epidemica. Med 
Klin , 1939, XXXV, 235-237 

8 Bhaley, a E , and Sanders, M Treatment of epidemic keratoconjunctivitis, Jr 
Am Med Assoc, 1943, cxxi, 999-1000 
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Altliough there is some dispute as to the degree of contagiousness of 
the disease, there is no doubt that it is conveyed by direct contact The 
only practicable means now available to limit spread of the infection is 
isolation of tlie patient at the onset of tlie infection Since it is difficult or 
impossible to make a definite diagnosis at tins time, it will be neccssaiy to 
exdude from work every individual witli an inflamed eye until a positnc 
diagnosis can be made or until the inflammation has subsided Although 
such measures seem drastic, they appear indispensable if serious interruptions 
of work schedules are to be avoided Meticulous asepsis on the part of 
examining physicians is equal!}* imperatne 
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Anoxia, Hk Effect on the Bodv Bj Edward J Van Lii rf, Ph D , M D 269 pages; 

23 X 15 5 cm TIic University of Chicago Press, Cliicago, Illinois 1942 

Price, $3 00 

This is a carcfull) composed analytical monograph on the subject of anoxia, 
written by an eminent investigator, and represents an epitome of the important con- 
tributions to our knowledge of this subject 

It evidences a complete and meticulous search of the existing literature, is com- 
pletely authenticated, and, through the authoi’s suggestions often found at the end of 
each section, should provide im estigators in these problems a rich source of sugges- 
tions for further researdi 

Little detailed or technical data are given and illustrations are few, but the ma- 
terial has been so edited that essential facts are not distorted The excellent footnotes 
and index render this work applicable as a soiirCe>book The clantj and straight- 
forward manner in which the information is presented provides the internist or flight 
surgeon w ith a valuable source of basic knowledge 
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Gynecologic Swgcty By Morris A Goldbcrgcr, MD, FACS 164 pages, 22 

X 14 cm Oxford Universit)’ Press, New York City 1942 Price, $2 00 

As Dr Goldberger states in the preface, “this cannot replace the full standard 
text books of Gynecology,” but there is definitely a place for this outline in the 
library of every student and specialist Tlie outline is logical in its approach, and 
leflects the author’s keen mind and ability The procedures recommended have all 
been carefully selected and have stood the test of tune 

The brief outline of the anatomy and pathology should be helpful to both students 
and practitioners The blank pages are a feature which should be incorporated in 
more books 

In general it is an excellent book 
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Additionai. a C P Mlmdcr& ik the Armed Forces 

Aheady published in preceding issues of tins journal were the names of 1,364 
Fellows and Associates of the College on active military duty Hcrcu itli arc reported 
the names of 48 additional members, bringing the grand total to 1,412 


Glen 1. Allen 

Andrew J Klein 

Rudolph A Kochcr 

Walter F Bcrbcncli 

^Iilton L Kramer 

William L Bcttison 

Philip B Bleeckcr 

Isadorc J Kwitnj 

J Russell Brink 

Frederick S Bruckman 

George B Craddock 

Alan N Leslie 

Roscoc F Millet 

Herbert D Edger 

Marshall G Nims 

Frederick A Eigenbrod 

George F Ellinger 

Ale>caiidcr P Ormond 

Marcel J Foret 

George M Powell 

Julian M Freston 

John E Garcia 

Charles J Roberts 

Charles C Gill 

Robert B Skinner 

Bernard A Goldman 

Hyman A Slesinger 

Abraham M Gordon 

William Stein 

Edwin M Goyette 

Joseph B Stevens 

Paul S Strong 

Russell B Hanfoid 

Thomas J Hanlon 

Paul R Swanson 

J Watson Harmeier 

Ferdinand C Helwig 

Charles M Thompson 

Kelse M Hoffman 

Arie C van Ravenswaay 

Joseph L Hollander 

Willard F Hollenbeck 

Stoughton R Vogel 

Clarence B Whims 

Charles A Jones 

Major S Wliite 

Murrel H Kaplan 

Willard H Wilhs 


New Life Members or the College 

The followmg Fellows of the American College of Physicians have subscribed to 
Life Membership, and their initiation fees and Life Membership subscriptions have 
been added to the permanent Endowment Fund of tlie College 

Dr V Thomas Austin, Urbana, 111 
Dr Sejrmour Fiske, New York, N Y 
Dr Herbert T Kelly, Philadelphia, Pa 
Dr John T Murphy, Toledo, Ohio 
Dr Harold Orr, Edmonton, Alta 
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Gifts to the College Librakv 

We gratefuUy a^wvledge receipt of tlie following gifts to tlie College Library 
of Publications by Members ^ 


Books 

Dr £mest E Irons, F A C P , Chicago, 111 —“The Last Illness of Sir Joshua Rey- 
nolds” and "Theophile Bonet, 1620-1689,— His Influence on the Science and 
Practice of Medicine", 

Dr Peter J Steincrohn, FA CP, Hartford, Conn— "Heart Disease Is Curable" 


Reprints 

Dr Daniel M Bruinhel, F A C P , Saranac Lake, N Y —7 reprints , 

Dr Richard M Burke, F A C P , Oklahoma City, Okla — 1 reprint, 

Abraham G Cohen (Associate), Major, (MC), U S Army — 1 reprint, 

Joseph H Delaney (Associate), Captam, (MC), U S Army— 1 reprint, 

Charles A Flood, F A C P , Major, (MC), U S Armj — 3 reprints. 

Dr Murray B Gordon, F A C P , Brooklyn, N Y — 13 reprints. 

Dr Andrew C Ivy, FA CP, Qiicago, III — reprint, 

R Harold Jones, F A CP, Major, (MC), U S Armj — 2 reprints. 

Dr William G Leaman, Jr , F A C P , Philadelphia, Pa — ^3 reprints , 

Dr Francis M Pottenger, Jr , F A C P , Monrovia, Calif — 1 reprint, 

Dr Ricliard Kohn Richards (Assoaate), North Qiicago, III — 10 reprints. 

Dr Michael W Shutkin (Associate), Milwaukee, Wis — 2 reprints. 

Dr William C Voorsanger, F A C P , San Francisco, Cahf — 1 reprint 

Dr Israel M Rabinowitch, F A C P , Montreal, Que , has donated to the College 
Library of Publications by Members a set of seven manuals on Qicmical Warfare, 
which he prepared for tlie Office of the Director of Ci\il Air Raid Precautions 


ScHrouLE or £\aminatjohs si Certh-vixc Boasds 


Amfrican Board of Intfrital Alroicwrc 
William A Werrell, M D , Assistant 
Secretary 

1301 University Avc 
Aladison, Wis 


Written Eramniations Will be giicn 
in various cities and a number of 
Armj and Naval stations, Octo- 
ber 18, 1943 Applications must 
be filed before September 1 
Oral Esamtnaltons Plnladcljilm, Pn , 
Maj 26-29, 1943, ancigo, HI. 
June 9-11, 1943, New Orleans 
La. and San rnncisco, Cilif, 
dates to be announced htcr Oral 
cxamiiiatioiis for ccrtific’tio.i in 
the sub-spccialtics, Allcrcv, Car- 
diovascular Disease Gast'O'. iicr- 
oloo , and rul)erculo'>i< v ill b** 
held in coiijiii’ctioa v iifi tin. o">! 
cvaminations m in'cr.i d a «>ic.r - 


Amiricav Board or Dermvtotogv and U ntUn Exon 'nltcn f \\iH !■ | . t a 
SaFiiiLOLOGT in vanouv citu.-, 27 

C Guj Lane, M D , Sccrctarj l‘>43 

416 Marlboro St Otc> Lsom n. tf>i < Pinhc a I'l 

Boston, ainss rKr 
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AMruTCAN Boahh or PATnowov. 

F W Hartman, M D , Secretary 
Ilcmy Fold Hospital 
Detroit, Midi 

AikiraiCAN Board of Pfoiatrics 
C A Aldi ich, M D , Secretary 
707 Fullerton Avc 
Chicago, 111 

Amdmcan Board or Psychiatry and 
Nfuroiogy: 

Walter Freeman, MD, Secictary 
1028 Connecticut Ave , N W 
Washington, D C 

Ami RICAN Board or BAmoLOOY 
B B Kirklin, M D , Secretary 
Mayo Clinic 
Rochester, Mmn 


fl'nllcn and Oiaf ExamtmhOMs Chi- 
cago. Ill , June 2-3, 1943 


IVntIcn Examimitont: Will be given 
in vaiious cities, October 8, 1943 
Oial Examinations New York, N Y, 
November 20 or 21, 1943 

fVniten Examinations Dates and 
place will lie announced later 
Oiat Examinations New York, N Y , 
probably December 20-21, 1943 


Oral Examinatioiis Chicago, 111 , June 
3-5, 1943 


For fuither infoimation and application forms communicate with the respective 
secretaries 


A C P Regional Mcdting roR Mon 1 ANA AND Wyoming 

A Regional Meeting of tlie American College of Physicians for the States of 
Montana and Wyoming was held in Great Falls, Montana, May 1, 1943, under the 
direction of Dr Ernest D Hitdicock, F A C P , College Governor for Montana The 
scientific program of the meeting was as follows 

MORNING SESSION 
Piesidtvg Officci 
Dr George E Baker, F A C P 
C as pci, Wyo 

“Water Balance m Consideration of Edematous Patients” — Dr F R Schemin, 
F A C P , Great Falls, Mont 

“Factors in Prognosis in Coronary Disease, Old Hearts Under the Strain of War”— 
Dr Harold W Greg^, F A C P , Butte, Mont 
“Glycosuiia, Blood Sugar Curves” — ^Dr A R Foss, FA CP, Missoula, Mont 
“Chemo-Prophylaxis” — ^Dr Tliomas F Walker, F A C P , Great Falls, Mont 

AFTIRNOON SESSION 
Piesiding Officci 

Dr Ernest D Hitchcock, F A C P 
Gicat Falls, Mont 

"Rocky Mountain Spotted Fever” — ^Dr George E Baker, F A C P , Casper, Wyo 
"Air Evacuation of Battle Casualties” — Scott M Smith (by invitation). Lieutenant 
Colonel, (MC), U S Army 

"Yellow Fever Prophylaxis" — Dr M V Hargett, F A C P , U S Public Health 
Service, Hamilton, Mont 

"The Use of the Blood Groups in the Tracing of Racial Origins and Migrations” — 
P B Candela (by invitation). Lieutenant, (MC), U S Army 
“Allergy m Geneial witli Special Reference to Newer Developments” — Dti M A 
Shillington, F A C P , Glendive, Mont 
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“Alaragement of die Menopaase with Special Reference to die Newer Synthetic 
Estrogeiis'—Dr Earl L Hall (by invitation), Great Falls, Mont 
This meeting concluded with a dinner meeting m the evening at nhich Dr Wil- 
liam G Richards, P A C P , Billings, Mont , spoke on "Hjperdiyroid and the Neurotic 
as niustrated by Shakespeare's Characters of Macbeth and Hamlet" and John L 
Slattery, Attorney-at-Law, Great Falls, Mont, on "Some Observations" 


Under the auspices of the Carlos Finlay Institute of the Americas and w ith the co- 
operation of the American Medical Association, tlie American College of Phvsicians, 
the American College of Surgeons, the American Drug Manufacturers Association, 
the American Hospital Association, the American Pharmaceutical hlanufacturers As- 
sociation, die American Pharmaceutical Association, the American Surgical Trade As- 
sociation, the Wholesale Surgical Trade Association, and the National Phvsicians 
Committee, the National Conference on Planning for War and Post War Medical 
Services was held in New York, N Y, Monday, March 15 1943 Dr James C 
Paullin, F A C P , President of the College, Atlanta, Georgia, presided at the morning 
session and Fred Rankin, Brigadier General, (MC), U S Anm President of the 
Amencan Medical Association, presided at die afternoon session Among the Fellow s 
of the College who participated in the program were 

Thomas T Mackie, F A C P , Lieutenant Colonel, (MC) U S Army — ^“Wai 
and the Migration of Tropical Diseases" , 

Dr Jolin B Youmans, F A C P , NmUv die, Tenn — ‘ Nutritional Disease •> a-, a 
Post War Problem ” 


On September 29, 1942, the War Department acquired the Greenbrier Hotel at 
White Sulphur Springs, W Va, and has designated it as the Ashford Gciienil Hos- 
pital in honor of die late Badcy K Ashford, F A C P , Colonel, (MC), U S \im\ 

Colonel Ashford was born in Washington, D C, in 1873, and entered the McdiCitl 
Corps of the U S Army in 1897 In 1910 he was a delegate to the Intim.itioinl 
Congress of Industrial Hvgiene and Alimentary Hjgicnc in Brussels In 1917 he 
sailed with the First Division for France and later became Giitf Surgeon of the Sixth 
Arnij Corps After the war he wns transferred to the General Staft in \Ni«.lnngion 
and was made Editoi -m-Chicf of the OlTictal Medical Historv of the Mir Cnloncl 
Ashford was avvaidcd manj signal honors A few of these were the Di«-tingni>-hi<I 
Serv'ice Medal, the Order of St ilicliacl and St George of Unghnd the Onlvr of tlit 
Nile of Eg>pt, and degrees of Doctor of Science from the Umvcr'-iucs of Giorgetown, 
Columbia, Egypt and Puerto Rico Colonel Ashford Ixcanic a rclfow of the Vincn- 
can College of Plijsician** on March 10, 1923, and served as College Governor of 
Puerto Rico foi many years 

On March 21, 1943 James S Simmon's FACP Bngither Gtiiernl iMCl 
U S Ariii3', dtlncreil the commencement addre-s at the spccnl gradtnlion e\crti*es 
for the Washington Uiinersitv Schools of Medicine Deiili-trv mil Aur-ng ">1 
Louis, Mo General Simmons spoke on ‘New Honroiis in Miht.irv Mcmemo 


Dr Jacob C Geiger, FA CP S,in Francisco Cihi ww recoi Iv gmi i’ - 
award of Fellow and ‘'Member Corrcspondicntc" of the \Mion-l Ic-ic * i Him. m 

of Panama . . is 

The honor was granted upon rccoiiimcndition ot tin ih "i oi tke ^ *"*? < *>• 
Education of Panama md ipproicd hv the President of the \r 'i'*’! * ‘ 

Februarv IS 1943 The award wi« iccompawcd hv idiphni .o 1"’ > d 
degree ind citation “For vonr rclevmt |>cr'on*l ed s<«t.t{irc irr-ts -j < ^ - «' 
in public health ami 'scivicc to I’linmi ’ 
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Al a icccnl meeting of the ^fedical Board of the Plnladelphia General Hospital, 
Philadelphia, Pa , Dr Russell S Boles, F A C P , was elected President, Dr Samuel 
B Hadden, F A C P , Secretaty, and Dr. Lauren H Smith, F A C P , Treasurer 


HaioldJ Harris, F A C P , Lieutenant Commander, (MC),U S Naval Reserve, 
spoke on “Biuccllosis Its Diagnosis, Differential Diagnosis and Treatment” at one 
of the Friday Afternoon Lectures of the New York Academy of Medicine, Marcli 
19, 1943 


Dr Louis L Peikcl, FA CP, Jersey City, N J, Dr Sigurd W Johnsen, 
FA CP, Passaic, N J, and Dr Hyman I Goldstein (Associate), Camden, N J, 
participated in the scientific progiam and discussions at the March meeting of the New 
Jeisey Gastro-enterological Socict> held in Glen Ridge 


Ellis H Hudson, FACP, Lieutenant Commander, (MC), U S Naial Re- 
serve, recently delivered a senes of four lectures at the ISIajo Clinic, Rochester, Alinn , 
on malaria and other tropical diseases 


Di Ricliard Kohn Richards (Associate), Noith Chicago, 111, addressed a meet- 
ing of the Society for Experimental Biology and Medicine in Chicago on Mardi 9, 
1943 Dr Richards spoke on “The Role of Liver and Kidney in the Action of 
Dicumarol ” 


Under the Presidency of Dr Joseph D McCarthy, FACP, Omaha, Nebr , the 
National Conference on Medical Service held its 17th Annual Meeting m Qiicago, 
111 , February 14, 1943 


Dr David J Davis, FACP, will retire September 1, 1943, as Professor and 
Head of the Depaitment of Pathology, Bacteriology and Public Health and as Dean 
of the University of Illinois College of Medicine, Chicago Dr Davis has been as- 
sociated with tlie Medical Scliool for twenty-nine years and was named Professor 
of Patliology in 1914 and Dean in 1925 


The 92nd Annual Session of the Iowa State Medical Society was held in Des 
Moines April 29-30, 1943 Among those who participated in tlie program were 

Dr Harry L Snlitli, FACP, Rochester, Minn — ^"Coronary Disease Its Recog- 
nition and I^anagement” , 

Dr James A Greene, FACP, lovm City, Iowa — ^“Tropical Medicine in Iowa 
in the Postwar Era” , 

Dr Christian B Luginbuhl, FACP, Des Moines, Iowa — “Acute Pulmonary 
Conditions Simulating Abdominal Disorders ” 

Dr Lee R Woodward, FACP, Mason City, President-Elect of the Society, 
delivered an address at the annual banquet 


Dr Herman H Riecker, FACP, Ann Arbor, Mich , spoke on “Heart Disease 
in Industry” at a Pos^aduate Industrial, Medical and Surgical Conference held in 
Detroit, Mich , April 8, 1943, under the auspices of the Committee on Industrial Healtli 
of the Michigan State Medical Society and the Department of Postgraduate Medical 
Education of the University of Midiigan 


Dr Cornelius P Rhoads, FACP, Neiv York, N Y , delivered the 9th Harri- 
son Stanford Martland Lecture of the Essex County Anatomical and Pathological 
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Society of the 
17, 1943 Dr 
Endocrmes ” 


i^demy of Medicine of Northern New Jerse} in Newark on JIarch 
Rhoads spoke on "Cancer and the Role PIa 3 ed by Vitamins and 


On Febr^ S 1943, Dr Harrison F Flippm, FA CP. Philadelphia, Pa, ga^e 
a Mayo Foundation Lecture in Rochester, Mmn , on the “Management of Pneumonia " 


George W Tlioni, F A C P , Boston, Mass , gave tlie annual Alpha Omega 
Alpha Lecture at the Yale University School of iledicine. New Hareii, Conn, Feb- 
ruary 11, 1943 The subject of Dr Thom's lecture was "Clinical Aspects of Dis- 
turbances in Sodium Qilonde Metabolism ” 


On April 23, 1943, Dr Cliester M Jones, F A C P , Boston, Mass , dcli\ cred the 
19th Lewis Linn McArthur Lecture of the Frank Billings Foundation, Chicago, III 
Dr Jones spoke on “Die Relationship Between tlie Nerious Si stem and Pain Per- 
ception with Particular Reference to the Gastrointestinal Tract ' 


Die Northern Tn-State Medical Assoaalion held its annual meeting at Ann 
Arbor, Midi, April 13, 1943 Among the members of the College from the Uni- 
versity of Michigan Medical School w'ho participated in the program were 

Dr Cyrus C Sturgis, FA CP — ^“The Qintcal Significance of Leukopenia”, 

Dr Frank N Wilson, FA CP — ^“Die Diagnosis and Ircatnicnt of Coroiiarj 
Artery Disease’*, 

Dr Hennan H Riedker, F ACP — ^"Differential Diagnosis and Mamigcmcnt of 
Hypertension”, 

Dr Ridiard H Ljrons (Associate) — ^"The Management of the Edunitous Pa- 
tient", 

Dr Arthur C Curtis, F A CP — ^"Thc Treatment of Tinea Infections ” 


Dr Irvine H Page (Associate), Indianapolis, Iiid, spoke on In rs-tnlwl Ilipcr- 
tension of Renal Origin at a symposium on Inpcrlcnston condiicttd at the anmnl 
meeting of the Hispanic-Amencan Klcdical Socict\ of New \ork Mirth 21, 1943, in 
New York, N Y 

At the 97th Annual Meeting of the Ohio State Meditil \sNociition IitM in 
Columbus, Mardi 30-31, 1943 Dr Tom D Spies FA C P, Birimnglnm. \li ‘<poJt 
on “Importance of Optimum Nutrition for the Cnihan Population in Wirtinit’ md 
Dr John A Toome}, FACP, Cle^ eland, Ohio spoke on "fraportaiicc of Im- 
munization of the Cn ilian Population in W artinie 

Dr Walter F Donaldson, FACP, Pittsburgh, Pa, wi*. miong who t 1- 
dressed a session detoted to "Medianc and the W ar " 


The Medical Association of the State of Ahlnnia htld n- mninl o, m 
Biniiingliam, April 20-22, 1943 Among tlic speikcrN "t-rc 

D7janis E Pa«llra, FACP, Atl-uU'., Ga-'lhc Con.nl.. i™. of 

Medicine to the War Effort”, tt « \i, i— Hr 

Bartholomew W Hogan F \ C P , Commander, (MCI L S li.c 

Naij' Medical Corps in Conibit Arca^ 

Dr Alexander H Stcwirt, F \ CP Harri'.lnire h«n rcipj-i . 5 > 

of the Peiinsjhania State Boird of Hcahli in the Go\t,rnor 



878 


COLLEGE NEWS NOIES 


Dr Hcrbeit T Kelly, F AGP, PlMladclplua, Pa, presented a paper on "Nutri- 
tion — ^An Implement of the Physician" at a meeting of the Jefferson County ^Icdical 
Society in Punxsutawney, Pa , April 8, 1943 


The 13th Annual Health Institute of the Woman's Auxiliary of the Philadelphia 
County Medical Society was held April 13, 1943 “Our Ow n Health” was the theme 
of the progiam The following Philadelphia Fellows of the College contributed 

Dr Truman G Schnabel — ^“Is It Kidney’”, 

Dr Merle M Miller — ^"Influence of Allergy on Our Health” , 

Dr Heibcrt T Kelly — “Our Qianging Foods” , 

Dr George C Gi iffitli — “Care of the Heart — ^Normal and Abnorm.il " 


Dr John H Musser, F A C P , New' Orleans, La , spoke on "Tlie Doctor’s 
Heart” at the annual meeting of the Arkansas MediCtil Societ> in Little Rock, April 
19-20, 1943 


The 70th Annual Meeting of the Florida Medical Association w'as held in Jack- 
sonville, April lS-16, 1943 Dr George Bachr, F A C P , Washington, D C , spoke 
on “British and American Experiences in Civil Defense” and Sanford W French, 
FA CP, Colonel, (MC), U S Army, spoke on "The Doctor in the War Effort” 


Dr George W Thom, F ACP, Hersey Profcssoi of the Theory and Practice 
of Physic, Harvard Medical School, and Physician-m-Chief, Peter Bent Brigham 
Hospital, Boston, Mass , was awarded the “Chancellor’s Medal” at the recent gradua- 
tion ceremonies at the University of Buffalo This medal is awarded annually by 
the University Council for “outstanding achievement ” , 


Dr Raymond Hussey, F A C P , Baltimore, Md , spoke on “Occupational Dis- 
eases and Their Control” at a senes of Industrial HealUi Institutes on the Conserva- 
tion of Manpower conducted m Augusta, Savannali, Atlanta and Columbus, Ga, 
March 11-16, 1943 The program wras sponsored by the Medical Association of 
Georgia, the Georgia Department of Health and the Associated Industiies of Georgia 


Dr Joseph F Bredeck, FACP, St Ixiuis, Mo, conducted a discussion on 
syphilis and Drs Carl V Moore, Jr, FACP, and Raymond O Muether, FACP, 
also of St Louis, conducted a discussion on transfusions, at the annual session of the 
Missouri State Medical Association in St Louis, April 18-20, 1943 


Dr Harold W, Stevens, FACP, Middleboro, was recently elected President 
of the Massachusetts Public Health Association 


On February 16, 1943, the General Electiic X-Ray Corporation, Chicago, HI* 
was awarded the coveted Array-Navy “E” for high achievement in war production 


Dr Cyrus C Sturgis, FACP, Ann Arbor, Mich , gave the dedicatory address 
at the ceremonies dedicating the Institute of Medical Research at the Toledo Hospi- 
tal, Toledo, Ohio, March 27, 1943 Dr Sturgis spoke on “The Future of Medical 
Researdi ” ^ 

The Institute for Medical Research was made possible by an endowment fiom 
the late Frank Collins of the National Supply Company of Toledo The Institute 
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Will maintain interest in diseases in general, depending upon the a\ailabiht'v of the 
personnel and will not be devoted to the study of anj single disease 

Dr Clarence E de la Chapelle, F A C P , New York, N Y . spoke on the “Treat- 
ment of Coronary Thrombosis” at a joint meeting of the Philadelphia Health Associa- 
ti^and the Section on Medicine of the Philadelphia College of Plnsicians, Maj 10. 

Dr William S McEllroy, F A C P , Pittsburgh, Pa , spoke on tlie ‘ Effect of the 
Army and NaA^r Collegiate Program on Medical Education” at a meeting of the 
Pittsburgh Surgical Soaety, March 25, 1943 


Retu«n and Payment or Victor\ Ta\ b\ Empi,o\frs 

Employers are required to wiUihold the 5?^ Victor>» Ta\ on employees’ wages 
in excess of $12 00 per week, and must make a return and transmit the tax quarterU 
to the Collector of Internal Revenue having jurisdiction, April 30, JuK 31, October 
31 and January 31, using form V-1, Return of Victory fax W ithlicld This form 
may be obtained from the collector’s office, and must be signed and sworn to In the 
employer Duplicates of form V-2, receipt given employees, should be made and 
filed with tlie final report at tlie end of the vear, on or before January 31 1944 Be- 
cause of severe penalties prescribed, pliysiaans should make prompt returns on all 
tax withheld at the times designated 


War- 1 iME Grmiuatc Medicai. MufTixcb 

By joint action of the American College of Physicians, the American Mcdicil 
Association and the American College of Surgeons, an organization has Ivccn cficcted 
under the title of “War-Time Graduate Medical Meetings ” Coiiimandcr Edward L 
Bortz, (bIC), U S N , of Philadelphia, is tlic appointee of the kiiiLricaii Mcdiuil 
Association and has been appointed Giairman Dr illiani B Breed of Boston 
IS die appointee of the American College of Piiysiciaii'i and Dr Alfred Blalock Balti- 
more, IS die appointee of the American College of Surgeons 

After study of methods whereby medical authorities niiglit be utilircd in m 
educational program for the benefit of doctors m the armed services Officials of the 
American Medical Association, American College of Surgeons ami \mcric in ColKge 
of Phvsicians have appiopriated die sum of $20,000 nid appointed a conimittcc of 
three, one man from each organization to proceed wnth the work of orgnnirijion md 
action 

The program is essentially an clalKnition of a teaching plan tint li.i*« l*ec,i U'.cd 
successfully in the Boston, Cliicago and PhiladUpIna areas orignii'tcd b\ the \im.ricaii 
College of Physicians It was so successful, in a limited wav, that manv rc*}Ue-l- 
have been received for its presentation on a national scale In no wav art tht pro- 
posed courses to displace any of the cducation.iI activilic'. now liting rarrieo r. j In 
the Officials of the Army and' Navy medical scrvicis Die program has the ai.pTi.sl 
and is aiitliorired bv, S'urgton General J.imcs C Magee. Surgeon General 7 
McTntirc and Surgeon General Thomas Parran 

The teaching schedule will include ward walks chmrs pracl cal ncum’ s-r-t r v 
inov'iiig pictures, lectures and contcrcnccs offcrctl to nitdica! iiistap itions ii,*-! t o* 
the entire nation 

In carrviiig out the plans of the ConimilUt no «i.ji,lc p’»*icr*i ci*. t» s*- 
followed However, suggested mcthmls of approach arc htrewd' Ji-v, 

(a) Meetings such as those alrtady hdd ii Bo'to.’ Phil t'l pi • , i**. c * t 
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wheie lecturers addressed groups in ^arlous camps on successive nights Or, a one- 
of^ital^nitcrest ^ several outstanding speakers embracing topics 

(b) The organiration of teams which may ai range to visit one or more camps 

n evening program Such teams may appear at 

two or three adjacent camps on successue da>s 

In ‘ireas wlicrc five or six seivicc hospitals are within reasonable distance 

oCdrSoCiK"''’’’ * 

J^i® ol SIX teams of two or more authorities each, from different 

to appear at the five or six hospitals in that area, each team on one 

ward “"^ccutive wecks The program may include teaching 

^ demonstrations for small groups in the morning hours 

oreilntPd Tfi ® One lecture with a question and answer period may be 

^ ^ afternoon and a fuither lecture, seminar or round table conference m 

tne evening 

tentative and illustrative 
Jocal conditions Howc^er, teams of teachers 
to conrlnrfT ii ® the various metlical concentration areas throughout the country 

r^^ere needed Also, it may be expedient, alt 
oer vear dpfwmd ^ repeat this circular or peripatetic plan tw'o or even three times 
per yrar, depending on the change of medical personnel in the service hospitals 

kev comm.tfi?!!?T^ purposes, the country has been divided into 24 sections and 
orLram appointed in each section to carry on the details of the 

authorities IS tiPPd^’ insure a most wortlnvhile program, a group of qualified 

me duhe. of fte ^ 

-pip “■* ■” 

of d. 

teachers wiSm”th«?r^p°ctw^^^^^^ appearance of the 

hospitair°(p!S^^ramrSl be Oimmanding Medical Officers of the 

themselves) , ^ niimeographed or otherwise reproduced by the hospitals 

the forwa^i^*of”stot^pT^^^f which shall be limited to necessaiy travel costs, also 
W.ltaB aSri, 0* fl-o Cental Committed Dr 

tion a wntteislatoiimf^ Commanding OScers at tfac end of tile penod of instruc- 
.0* die vaino of ^^^dli^ir 
The duties of the Consultants are 

the enclosed^ whw^lirac^nr^ a speamen six-hour teadimg schedule, similar to 

2 Edward A Strecker in Se field of psychiatry , 

securing the teadiers * I'egional committees in working out local programs and 

“s asseiS)led^^Ae°oro^^**^^* prepared by the Consultants, and lec- 

Naw and'poW.rw submitted to the Surgeons General of the 

*'orps Commande Commanding Officers of the various 

orps Commands and Naval Districts Wlien the desire for courses is m- 
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dicated, tlie details will be arranged through the local committee the assistance 
of the key schedules and tlie apptnnbnent of speakers , , , 

It IS tlie desire of die organizations in charge to extend to the doctors in the 
armed services tlie best facilities of American medicine in the interest of our fighting 


men 


SPECIAL NOTICES 

Office of Civilian Detense 
Washington, D C 
March 30, 1943 

PENNANT TO IDENTIFY VEHICLES IN BLACKOUT 

a white triangle superimposed on a red cirae 

left front portion of the \ elude Operations Letter fiinhc- 

To Identify emergemy motor vehicte ^ 
prescribes a headlight mask to be use nuickK and secureh fastened to the 

Ld. of «.y opaque 

headlamp It is intended for use ^ , Conjunction uith dimout tijiup- 

lights, m coastal dimout areas slija „ msigne 2% to 3 inches in diameter 

ment The design of the mask embodies the CU msigne 

in green , identification include (a) sehiclo- of the 

Vehicles entitled to "Thw alhes or other sehiclcs aciintr under 

armed forces of die United Sto (b) vehicles of fire dcparlniints and 
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ag^ncicb both now and in the event of enemy action, according to Medical Circular 
No 28, issued by Di George Bachr, Chief Medical Olficcr. Oflicc of Cnilian Defense 

This proposed extension of the services of Nuises' Aides cinphasires the need 
for increased effort in recruitment in localities which have not >ct participated in the 
program, the Cii cular pointed out 

CHANGES IN MEDICAL OFFICERS 

Dr A William Reggio, Boston, recently State Chief of Emergency Medical 
Service for Massachusetts, has been appointed Regional Medical Oflicer for the First 
Civilian Defense Region, succeeding Dr Dudley A Reekie Dr Reggio, a graduate 
of Harvard Medical School, svas foinierly an instructor in surgerx at Harvard Medi- 
cal School, assistant Msiling surgeon, Massachusetts General Hospital, and consulting 
surgeon at the Massachusetts Eye and Ear Infirmary The First Region includes the 
New' England States 

Dr Reekie, who w'as assigned to the Central Office of the Medical Division in 
Washington in January as Acting Chief of the Field Casualty Section, has since been 
assigned by the Surgeon General of the U S Public Health Service to the U S 
State Department to head a group of Public Health Service officers who w'lll act as 
special advisers on health mattcis to Robert Murphy, Chief Civil Affairs Officer for 
Nortli Africa 

To succeed Dr Reekie as Acting Chief of the Field Casualty Section, Dr H ^an 
Zile Hyde, Regional Medical Officer for the Second Civilian Defense Region (New' 
York, New Jersey and Delaw’are), has been transferred to Washington Dr Hyde, 
formerly of Syracuse, New York, w’as the first Civilian Defense Regional Medical 
Officer appointed, having taken office in August 1941 Dr John J Bourke, deputy 
State Chief of Emergency Medical Service for New York, is now' acting Regional 
Medical Officer for the Second Region 

Di David D Rutstein, medical gas officer on the Washington staff, has resigned 
to become deputy health commissionei of New' York City Before he joined the 
Medical Division, Dr Rutstein was chief of the cardiac bureau of the New York State 
Health Department, Albany, New Yoik 

TRANSPORTATION PLANS FOR CIVILIAN DEFENSE 

Transportation for casualties from scenes of disaster to hospitals and for injured 
persons or other patients removed from Casualty Receiving Hospitals to Emergency 
Base Hospitals are included in plans for emergency transport service during war 
disasters, described in recent Operations Letters issued by the Office of Civilian 
Defense 

Plans for local transpoitation are centeied in the Transport Officer of tlie U S 
Citizens Defense Corps It is tlie duty of the Tiansport Officer to maintain inven- 
tories of local equipment that can be used by the various emergency services of the 
Citizens Defense Corps, and he is responsible for organization, training, and super- 
vision of volunteer drivers’ units Such equipment may include passenger cars, sta- 
tion wagons, motorcycles, ambulances, and other private vehicles The instructions 
provide, however, that ambulances and cars or trucks used as improvised ambulances, 
with their drivers, should be assigned regularly to the Emergency Medical Service 
and be under its direction 

Through joint action of the Office of Defense Transportation and the Office of 
Civilian Defense, concurred in by the War and Navy Departments, local commercial 
motor vehicles, including taxicabs and trucks of small operators, which are *now under 
the jurisdiction of the Office of Defense Transportation, have been released to and 
also are available to the Transport Officer for local service in case of war emergency 
He may make use of such veliicles immediately, without application to the ODT 

For transport facilities needed outside die local area, such as might be required 
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for evacuation of civilians or for transfer of injured persons to Emereeno Base 
Hospitals in other cities or rural areas, the OCD and the ODT are cooperaSne in the 
organization of motor transport units in the larger common, contract, and^prnalc 
motor carriers of the critical areas of the country These units, which will be trained 
m «rv.^ wUI be prcmM by the ODT on ntqnest of tel 

of the Citizens Defense Corps through the State Transport Officer and proper ODT 
district managers ODT is at present developing an organization in the critical 
areas of the coun^ under which its district managers will make contact with the 
local Transport Officers to make certain that each community is organized to function 
under the plan 

Operations Letter No 114, issued Mardi 3, which describes the aboie .irranire- 
ments, urges cooperative planning between the Citizens Defense Corps and such 
agencies as the American Red Cross, the Women's Defense and Ambulance Corps and 
local or State automobile associations or clubs, in order that several agencies mav not 
seek to mobilize the same equipment and dmers indepcndentlj, but maj do so in co- 
operation It is pointed out, for instance, that most local Red Cross clnpiers haie 
permanent transportation committees to proMdc motor transport facilities for disaster 
relief By cooperative planning, such facilities can be made available also to the 
Citizens Defense Corps 


The Executive Board of the Catholic Hospital Association of the United States 
and Canada is pleased to announce that under tlie patronage and bj the iniitatioii of 
His Excellency, the Most Reierend Hugh C Bojle, DD, Bishop of Pittsburgh, a 
Wartime Conference of tlie Association will be held at the Willi.ini Penn Hotel 
Pittsburgh, Pennsyhmia, Fridaj to ^londaj, June 11th to 14th, 1943 ' 


Four Research Fellowships Aiailabif Through the Nrw York Ac\i)p\n 

ot Medicinf 

The ConnniUce on Medical Education of the New York Acndcnn of MidiLini, 
2 East 103rd St, Ntw York Citj, has been entrusted with the awaul of four fellow.^ 
ships of $2,000 each for research in the following subjects 

1 The use of choline and other lipotropic factors in the prcicntion and treatment 
of fatt} infiltration of the Iner and hcp.itic iiisufficicnc\ 

2 The action of ingested choline, lecithin, methionine and mositol on prennccroiis 
lesions and disorders associated witli neoplastic disc ise 

3 The cftccts of nbotlaMii, certain ammo acids, and ca>-cm on the dcirlopaieiit 
and grow th of cancer 

4 Stmh ot the rekitioiislnp between prccaiicerou>. Icmoiis oi tin nioiith hcjutic 
iiisufficieiicj and gastroiiittstmal disorders 

The funds for these Fellow ships base littn proMdcil In Dr anrlts M ncr, m 
New York Citj 

The Coninnltce requests that research workers or lalwratoncs cngst^cil m l.cs 
along these lines or inUrcstcd m rcscarcli on ihtsc sjiccitieil probliiiis and who d**sirc 
consideration b\ the Coninnttce cinrged with .aw .inline thc-e itIlo\-lrpv. si’nit 
applicition for the desirctl award lliis application should siiiq the vji’c oi ihi 
mdiMdiial who will conduct the research, the nan.c oi the labo-ators or irs'i'ifoi n 
winch the work will be coiiducteil the sjKcia! qiiilifcalun intcrcs; or a**ribu'e e 
imotigator and the institution which mas in tif\ me aw ml It tic afj’ra • ’ *• 
ilread\ coiiductcil research in the sjH.cifiid Pciil tor wlncn ibe a\ ird is s.iv- • 
fact should be stated and reprints of p'lblicaiio is 1 1 this v o-k r a* .* f - 0. •! * 
acLonipim tlit apphcttioii tocc.hcr with an\ r»hrr iscs o* *■ J ,^- 

tiiitiit An appro! al of till dll ector of the I 'K'* .ton M 'iCs* *} ."\ i‘ r 

tiini if the ipjihcalio.i is not made b\ the dirtcio- 



All applications should be sent in triplicate to Dr Mahlon Ashford, Secretary of 
the Committee, not later than October 30, 1943 


Report. A C P New Orleans Regional Meeting 

The New Orleans Regional Meeting of the American College of Physicians, 
announced in the March issue of this Journal, was held on April 16-17 

The program was conducted at the Charity Hospital and consisted of a group of 
clinics on Friday morning, a General Session on Friday afternoon, and a group of 
clinics and a chnical patliological conference on Saturday moining The program 
was of a high order, ivith timely topics and prominent authorities from civilian prac- 
tice, from the Medical Corps of the Army, the Medical Corps of tlie Navy and other 
agencies Dr Edgar Hull, College Governor foi Louisiana, was the General Chair- 
man and the Governors of ^e partiapating States of Texas, Arkansas and Mississippi 
presided A formal luncheon was held Fnday noon, Apiil 16, and was addressed by 
Comdr E L Bortz, (MC), US NR, of Philadelphia, and by Col W Lee Hart, of 
the Medical Corps of the U S Army, Fort Sam Houston There was a dinner meet- 
ing at the Roosevelt Hotel, Friday evening, April 16, at which Dr John H Musser 
was toastmaster Addresses were made by Capt Bertram Groesbeck, Jr , an envoy 
of tlie Surgeon General, U S Navy, Pensacola, by Col Arden Freer, envoy of the 
Surgeon General, U S Army, Washington, and by E R Loveland, Executive Secre- 
tary of the Collie, Philadelphia 

Several of the important papers will appear in the Annals of Internal Medi- 
cine The registration was considered excellent for a Regional Meeting, there being 
a total registration of 366, of which 139 were civilian physicians and 227 from the 
Army, Navy and Public Health Service 


Report A C P Washington, D C , Regional Meeting 
April 24, 1943 

The Regional Meeting of the Amencan College of Physicians for die District of 
Columbia, Delaware, Maryland, Virginia, West Virginia and North Carolina, an- 
nounced in the March issue of the Annals of Internal Medicine, was held as 
scheduled and was up to this time the most largely attended Regional Meeting of tlie 
College 203 Fellows, 60 Associates and 200 guest physicians, most of whom were 
medical ofScers of the Armed Forces, making a total of 463, were in attendance Of 
this total, 263 were Service doctors and 200 were civilian doctors Tlie District of 
Columbia led with 142 physicians, Maiyland had 120, Virginia, 100, North Carolina, 
28, West Virginia, 14, Delaware, 8, and there were 51 additional men fiom 18 States 
outside of tlie region 

The program was of outstanding excellence, and many of the papers will later 
appear in this journal 

The entire group were guests of the U S Naval Hospital at luncheon and in the 
evening a dinner meeting was held at the new Statler Hotel Dr Wallace M Yater, 
Governor for the District of Columbia, was toastmaster The meeting was addressed 
by President James E Paullin, Atlanta, Sarretary-General George Morris Piersol, 
Philadelphia, Surgeon General Thomas Parran of tlie U S Public Health Service, 
Brigadier General Shelley U Marietta, Commanding OflScer of the Walter Reed 
General Hospital , Rear Admiral Charles W O Bunker, Commandant of tlie U S 
Naval Medical Center, Brigadier General David N W Grant, Air Surgeon of the 
U S Army Air Forces , Brigadier General James S Simmons as personal representa- 
tive of Surgeon General James C Magee of the U S Army, Commander Edward L 
Bortz, Chairman of the War-Time Graduate Medical Meetings, Philadelphia, and 
others 
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OBITUARIES 

DR CHARLES WALTER WADDELL 

I Di Qiarles Walter Waddell, F A C P , for thirty-six years a prominent 
physician in Fairmont, West Virginia, died at his home on Coleman Avenue, 
Monday morning, Mardi 29, 1943, at the age of sixty-five Dr Waddell 
liad been in declining healtli for more than a year, but continued to practice 
his profession until a few months ago when he was forced to relinquish his 
active duties, altliough his wise counsel and advice were sought thereafter 
by his patients and colleagues 

Di Waddell was bom in Preston County, West Virginia, November 24, 
1877 He graduated from West Virginia University in 1900 witli an A B 
degree, tlien taught for tliree years m the Fairmont schools He was 
graduated in Medicine from Harvard Medical School in 1907, and had 
practiced his profession in Faiimont since, devoting his time to diagnosis and 
internal medicine 

Di Waddell seized his state and community in many ways He was 
Qiairman of the Advisory Board in World War I, was Consultant of the 
State Compensation Department and also of the Department of Public 
Assistance He was very active in tlie Masonic and Elk Lodges 

In tlie jear 1909 he married Miss Myrtle DeVene Shaw, a prominent 
singer of Fairmont She survives him witli three daughters 

Dr Waddell was past President of die Marion County Medical Society, 
represented his District as a Medical Councillor in the State Association for 
manj 3 ears and was President of tlie West Virginia State Medical Associa- 
tion in 1938 He was elected to Fellowship in tlie American College of 
Physicians in 1922 and became a Life Member of the College in 1937 
An illustration of the esteem in whidi Dr Waddell was held in his home 
city IS evidenced by die fact that the flag in front of die Fairmont General 
Hospital was placed at half mast when Di Waddell’s death was announced, 
also the Elk’s flag and flags on other public buildings were lowered to half 
mast 

Albert H Hoce, M D , F A C P , 

Governor for West Virginia 

DR THEOPHILUS POWLL ALLEN 

Dr Theopliilus Powell Allen (Associate), Neiv York, N Y, died at 
St Luke’s Hospital on January 27, 1943 He was born in MillcdgeviIIe, 
Georgia, on July 24, 1896 His preliminary education was at the Georgia 
Military College and he graduated flora dus sdiool with first honors and 

as Captain of his Company ^ , 

He dien entered the Unuersity of Georgia at Athens, and while there 

entered the World War, \olunteering as a Pn\ate m the Coast Artiller} at 
Fort Screven, Georgia, m January, 1918 From Fort Scrc\cn he was sent 
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can Medical Association He was also a Diplomate of tlie American Board 
of Radiology and has been an Associate of die American College of Physi- 
cians since 1939 

It IS witli sincere regret that the passing of Dr Joseph Elward, a le- 
nowned doctoi of medicine, is acknowledged 

Edward L Bortz, M D , F A C P , 
Governor for Eastern Pennsylvania 

DR HARRY MYRREL STEWART 

Dr Harry Myrrel Stewart, F A C P , died August 28, 1942, at the age 
of 66 He was born at Frankstown, Pa, 1876, graduated from Jefferson 
Medical College of Philadelphia m 1905, and for many years was Radi- 
ologist at the Mercy, Conemaugh Valley Memorial and Lee Homeopathic 
Hospitals Dr Stewart was a former President of tlie Cambria County 
Medical Society and of the Pennsylvania Radiological Society, a member of 
the Medical Society of tlie State of Pennsylvania, American Roentgen Ray 
Society and the Radiological Society of North America He was a Fellow 
of tlie American College of Physicians (1920) and of tlie American College 
of Radiology Duiing World War I he served as Captain in tlie Medical 
Corps of the U S Army 

DR ISEDOR MACK UNGER 

Dr Isedor Mack Unger, F A C P , of Ithaca, N Y , died October 20, 
1942, at tlie age of 65 Dr Unger received his medical tiaining at Bellevue 
Hospital Medical College, 1898, interned at the Montefiore Hospital, 1898- 
1900, and thereafter did postgraduate study at the New Yoik State Patlio- 
logical Institute He was a veteran of the Spamsh-American War and 
World War I He was formerly District Consultant to tlie Bell Telephone 
Company of New York For the past several years he had been Consultant 
to the Tompkins County Memorial Hospital, Visiting Physician to tlie Cor- 
nell University Infirmary, and Chairman of the Tompkins County Citizens 
Military Training Camp He was a Colonel in the Medical Officers’ Re- 
serve Corps of tlie U S Army and was Chairman of the Five-County 
Medical Advisory Board No 41, New York Selective Service 

Dr Unger was a member and past President of tlie Tompkins County 
Medical Society, a member of tlie Medical Society of the State of New 
York, the Association of Military Surgeons of the United States, a Fellow 
of the American Medical Association, and had been a Fellow of the Ameri- 
can College of Physicians since 1929 



MINUTES OF THE BOARD OF REGENTS 
Philadelphia, Pa 
April 4, 1943 

A meeting of the Board of Regents of the American College of Ph^'sicians was 
held in Philadelphia at the College Headquarters on April 4, 1943, convening at 10 00 
a m , witli Dr James E Paulhn presiding as President, Mr E R Loveland acting as 
Secretary and with the follo^\lng in attendance 


. President 
President-Elect 
First Vice President 
Second Vice Piesident 
Third Vice Picsidcnt 
Treasurer 
Sect etary-Gcneral 


Acting Editor, Annals 
Chairman, Advisory Committee on 
Postgiaduatc Comscs and Chair- 
man of the Committee on JVar-Time 
Giadnate Medical Meetings 

On motion by Dr O H Perrj Pepper, seconded and regularly carried, it was 

Resol\eo, tliat inasmudi as tlie Minutes of the preceding meeting of the Board 
of Regents have just been published in the Annals or Internal Medicine their 
reading shall be dispensed witli 

President James E Paullin This meeting of the Board of Regents under 
ordinary conditions nould occur at the annual meeting of tlie College, and at this 
time I would be the retiring President, and the honor and duties of the office nould 
be assumed by most iiorthy successor. Dr Ernest E Irons Because of conditions 
existing on account of the war, at the December meeting of the Board of Regents it 
ivas determined to abandon, for tlie time being at am rate, our annual meeting and all 
officers were requested to remain in their present status I assure sou that I pro- 
found!} appreciate the responsibilities and the obligations wliicli ha\c been placed upon 
me to cariy on for another }ear as your President Tlicse duties ha\c been lightened 
because of tlie unselfish cooperation of Dr Ernest E Irons, the President-Elect who 
has willingly given of his time and his talents in helping to further the interests and 
the activities of the College The Board of Regents and the Board of Go\emors 
haa c been most helpful and the sen ices of Mr E R Lo\ eland Mr Hicland and of 
Miss Ott haae made the duties falling upon me as light as possible To all I am most 
grateful for your hearty cooperation 

Since the meeting of the Board of Regents in December I feel that (he officials 
and the members should be informed of the actuitics of the College Tlie {>o-t- 

SS9 


James E Paulhn 
Ernest E Irons 
Charles H Cocke 
Henry R Carstens 
A Cbmingo Griffith 
William D Stroud 
George Morris Piersol 
J Morrison Hutdieson 
Walter W Palmer 
O H Perry Pepper 
T Homer Coffen 
Jonathan C Meakins 
Francis G Blake 
Reginald Fitz 
Qiarles T Stone 
William B Breed 
Paul W Gough 
Edward L Bortz 
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graduate courses, which were planned and authorized for this year, have been earned 
out Tlie last course begins on Apiil 5 under Di Chester Keefer in Boston In 
the beginning some doubt was expressed as to whether the College was acting wisely 
in continuing these com ses The results of such activity, up to the present time, have 
been most gratifying Every course has been oversubsci ibed and it is probable that 
if moie had been arranged they could have easily been filled For example, the course 
of Dr Chester Keefei, although it does not begin until April 5, was oversubscribed 
in Febiuary, and it has been enlarged to accommodate eighty applicants instead of 
the original sixty Other courses held in Rochester and Minneapolis have been equally 
as successful Under conditions such as exist at the present time this experience 
should serve as an excellent example of die interest of the College and others in post- 
graduate medical training It is believed that this type of instruction should be con- 
tinued if possible during 1944 

Since the annual meeting of the College has been postponed, ttlie Board of Regents 
recommended that Regional Meetings be held in different parts of the United States 
So far Regional Meetings have been held in Philadelphia, Chicago and Boston 
Other meetings are scheduled for New Orleans, Washington, Great Falls, Kansas City, 
Columbus and Jacksonville It has been my pleasure to attend three of these meet- 
ings Tlie attendance has been all that could be expected The interest of the mem- 
bers of the College, of the military, naval and civilian practitioners, has been quite 
gratifying The type of papers presented and the enthusiasm of tlie authois in pre- 
senting their subjects have been most unusual The meetings have been a great suc- 
cess and have served a very valuable puipose in advancing the ideals of the College 
towards the better training of our members in tlie practice of Internal Medicine It 
IS my belief that this one feature alone is a great contribution towards the advance- 
ment of medical education and to the furdierance of tlie ideals of practice in Internal 
Medicine 

A Committee has been appointed by the three medical organizations interested 
in graduate education to further the distribution of medical instruction on a much 
wider and a much more comprehensive basis than that which was contemplated oiig- 
inally by the American College of Physicians in its Regional Meetings A resolution 
by Dr Fitz gave your President authority to cooperate with other interested gioups 
and to appoint a committee to further this purpose It was believed that the Ameii- 
can College of Physicians, in cooperation with the American College of Surgeons and 
die American Medical Association, could direct general courses of postgraduate in- 
struction which could be offered through die Surgeons General of the Army, the Navy, 
and the Public Health Service to various military installations throughout the 
country, and to civilian physicians This purpose has been accomplished The 
American Medical Association appointed Dr Edward L Bortz, a member of its 
Council on Scientific Assembly, the American College of Surgeons appointed Dr 
Alfred L Blalock, Professor of Surgery at the Johns Hopkins Medical School, and 
the American College of Physicians appointed Dr William B Breed, Chairman of the 
Board of Governors, as a Central Committee to direct these activities 

For the first time, so far as I am aware, American Medicine, as represented by 
die American Medical Association, the American College of Physicians, and the 
American College of Surgeons, is attempting to formulate a program of graduate 
medical instruction to be given in various regions of this country The combined 
effective strength of all three organizations is thrown into this undertaking with a 
realization that American Medicine owes an obligation to the physicians of the mili- 
tary forces and to civilian doctors who will not be able, because of increased local 
demands, to attend local meetings of either one of these associations, to have the 
benefit of this type of instruction It is believed that this is a definite step in die 
advancement of scientific medicine and it is to be hoped that through such cordial. 
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sympathetic relationships that have been established between these organizations, a 
program which is just now beginning to be formulated will continue in its great 
usefulness, not only during the period of the present emergency but perhaps it will 
make its usefulness known to sucli an extent that it ^Mll be continued hereafter 
The Executive Committee of the College appointed a Committee on Planning 
for War and Post-War Medical Services This Committee consisted of Dr Walter 
W Palmer, Chairman, Dr William B Breed, Dr Edward L Bortz, Dr Ernest E 
Irons and Dr George Morris Piersol, with your President as ex-ofScio member A 
similar Committee appointed by tlie American College of Surgeons consisted of Dr 
Irvin Abell as Qiairman, Dr Evarts A Graham, Dr Frederick Coller, Dr Arthur 
Allen and Dr James Mason as members These Committees will act in a consultative 
and advisory capaaty on medicine, surgery and otlier topics, with a Central Com- 
mittee nominated by die Board of Trustees of the American Medical Association, 
consisting of Dr Roger I Lee, Chairman, Dr Fred W Rankin, Dr Harrison H 
Shoulders and Dr James E Paullin Perhaps odier members will be added to the 
latter committee 

Tlie Committee on War and Post-War Medical Services, after completing its 
organization and establishing its various subcommittees in the branches of medicine, 
surgeiy and allied specialties, w'lll be composed of men who represent the outstanding 
diought of the professions in the United States It will be able to formulate a plan 
and assume its responsibility in providing sound advice and leadership to any group 
of individuals who have die real interest of the world at heart in anj post-war medical 
effort that must of necessity be made by the people of the United States after peace 
IS declared Tliere are manj' problems w'hich must be considered by this Committee 
because of our extensive commitments We must at all times be mindful of the 
great sacrifice which eveiy phjrsician is making w'ho enters the armed sen ice This 
sacrifice is made not only by doctors but by odier individuals who volunteer for service 
In planning, how’evcr, for phjsicians duni^ the war effort, it is necessarv that the 
newest and latest knowledge of diagnosis and treatment be immediatclv transmitted to 
our men in die military sen ices We should bear in mind that during the present 
ivar and after a declaration of peace it will be necessarj for man> phjsicians who 
have served either in tactical units, or in the theater of operations, to haic refresher 
courses in medicine and surgery before returning to general practice Such should 
be a privilege extended diese men b> our government 

A Post-War Planning Committee should select as members of its various sub- 
committees on post-war medical services phvsicians who will be willing to gne of 
their time and effort and w'ho will be willing to go as emissaries to foreign countries 
in order to render medical care ]\Iany of our members who arc plnsicalh disquali- 
fied for militan duty, and some who are retained in essential capacities, will help in 
this undertaking With the end of the war and the return from military scrsice of 
jounger men, nian> of diose who non occupj essential positions and those who arc 
phjsicall}' disabled, but capable of actne work, can solunteer for this tape of non- 
miiitary service, thus allowing their places to be filled in teaching and other civilian 
needs bv men recentlj returned from militan dutv 

The College of Phvsicians, with other medical groups participated in •iponsorinir 
a conference held in New York in March under the auspices of the Finlav Institute 
of the Americas It is believed that our sponsoring of tins activitv was of consider- 
able benefit to the members of our organization and it is hoped that as a result of this 
conference a sufficient amount of interest was aroused among medical men to go 
forward vvitli tlie completion of a program to render this pirtiailar tv pc of service 
It IS believed that sucli activities of the American College of Phvsicnns ire a 
distinct part of our obligations to American Medicine and vve dc«irc to continue, to 
be of the utmost service to our countrj and to the miliiarv forces in the prcfcnt 
emergenev 
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Presidcnt Paulun * The Secretary will kindly present the communications 
Secretary Loveland I have received letters from Drs Barr, Webb, Churchill, 
Tenn^, Lee and Morgan, expressing their disappointment at not being able to be 
present at tins meeting and sending their gieetings to the Board I have another 
communication to die Regents from Acting Governor J Edwin Wood of Virginia, 
who recommends that the Regents provide a clearer statement of tlie qualifications for 
Associateship 

(Reads letter from Dr Wood ) 

The Credentials Committee will piobably report on recommendations later in this 
meeting I have another communication from Governor Edward L Bortz, suggesting 
a plan by whidi die Governors shall follow up all Associates in an effort to see that 
each Associate shall do die necessary work to qualify for Fellowship 
(Reads letter from Dr Bortz ) 

President Paitllin Gentlemen, you have heard the communication from Dr 
Bortz Wliat is youi pleasure^ Would you like it referred to the Chairman of the 
Committee on Credentials? 

Dr Palmer I hope the Regents will consider it I happen to be one of those 
individuals who is opposed to regimentation and I dunk that if die suggestion is 
put in a different manner — as an opportunity radier than as a “must,” I would be 
more in favor of it There aie men associated with teaclimg centers where their 
opportunities for advancement in their fidd is far greater than would be obtained 
by attending a graduate couise organized by the College 

Dr Irons I think it a fine idea to have Governors given an additional oppor- 
tunity to father die younger men I don’t think there should be any “must,” however, 
but more of an expression of interest and a hope diat the educational progress of these 
young men will continue The American Board says, “Here is something you should 
do if you want to do a good job ” 

Dr Breed What attitude should die College Governor take toward recruiting 
new members in his State? Formerly I took the attitude tiiat it was unwise to 
proselytize for the College and that we would probably get better men if, through our 
activities, we make it attractive to them radier than to seek them out There are 
other Governors, however, who have a different attitude I am a bit in doubt as to 
what the proper attitude should be It is an important problem that I dunk worA 
discussing 

Dr Cocke Having been a Governoi for a long time, I had an entirely different 
point of view from Dr Breed In a community of large teaclimg centers of medicine 
such an attitude is not only understandable but valuable, because young men by their 
own initiative and interest are trying to advance, and are aligned with various in- 
stitutions affording such opportunities But, take sucli a State as North Carolina, I 
thmlf It IS distincdy the Governor's duty and obligation to know who are the up and 
riming young men in his State and to tiy to stimulate dieir interest in sudi an or- 
ganization as the College In our State we were early in organizing Regional Meet- 
ings , we encouraged and frequendy invited these men as our guests to our Regional 
Meetings and we attempted to stimulate their interest 

Secretary Loveland In regard to stimulating Associates to qualify for Fellow- 
ship, I would remind the Board that every Associate of the College receives each year 
a questionnaire on which he records what he has accomplished during the year- 
publications, advancements in appointments, postgraduate courses taken, new sodety 
memberships, etc This was initiated by the Board as a plan to show we are interested 
in following each Associate in his effort to qualify for Fellowship 

PREsroENT Paullin Gendcmen, if there is no objection, may this letter from Dr 
Bortz be referred to the Committee on Educational Polwy for consideration, with 
direction to report bade to this Board at its next meeting ? 
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(A motion to refer the letter to the Committee on Educational Policy was tna>ti» by 
Dr Fiersol, seconded by Dr Griffith, and carried ) 

President Pauixin May \re have the report of the Secretaiy-General, Dr 
George Morns Piersol 

Dr Piersol We herewith report the deaths smce the last meeting of this Board 
of the following fourteen Fellows and two Associates 


Fellows 

Bonn^, Sherman Grant 
Byrnes, Ralph L 
Dennison, Ardiibald S 
Elliott, Jabez H 
Freeman, Elmer Burkitt 
Kruse, Fred Herman 
Layton, Oliver M 
Porter, Ernest Boring 
Rowland, Peter Whitman 
Stofer, John William 
Watkins, Fonso Butler 
Wilmer, Harry B 
Woltmann, Harro 
Work, Hubert 

Associates 

Allen, Theophilus Powell 
Elward, Joseph Francis 


Denver, Colo 
Los Angdes, Calif 
Lynn, Mass 
Toronto, Ont, Canada 
Baltimore, Md 
San Francisco, Calif 
Fond do Lac, Wis 
Altadena, Calif 
Memphis, Teim 
Gallup, N M 
Morganton, N C 
Philaddphia, Pa 
Mansfidd, Ohio 
Englewood, Colo 


New York, N Y 
Plains, Pa 


November 19, 1942 
February 16, 1943 
January 22, 1943 
December 18, 1942 
December 23, 1942 
January 14, 1943 
December 27, 1942 
November IS, 1942 
January 10, 1943 
Tanuary 16, 1943 
March 9, 1943 
January 16, 1943 
December 27, 1942 
December 14, 1942 


January 27, 1943 
February 6, 1943 


We also report the following new Life klembers smce the last meetmg of tins 
Board, bringing the grand total to 211, of whom 22 are deceased, leaving a balance 


of 189 


Charles L Hess 
Ralph King Hollmshed 
Ranald E Muss^ 

Gabriel B Kramer 
Eliah Kaplan 
Spencer Augustus Folsom 
Robert A C WoUenberg 
Edgar F Kiser 
William Corr Service 
Harry Gauss 
Harold E Himwich 
Willard Bo}den Howes 
Jesse D Riley 
Joseph C Placak, Sr 
Harold R Rodim 
Qiarles S Bluemel 
George E Baker 
Samud A Locnenberg 
Vernon C Rom land 
Frederick Shfldd 
R03 Colond Mitdidl 
John T Murpln 
Harold Orr 
V Thomas Austin 


Bay City, Mich 
Westville, N J 
Troy, N Y 
YoungstOMTi, Ohio 
New Castle, Pa 
Orlando, Fla 
Detroit, klich 
Indianapolis, Ind 
Colorado Spnngs, Colo 
Denver, Colo 
Albany, N Y 
Detroit, Mich 
State Sanatorium, Ark 
Qevdand, Ohio 
Birmingham, Mich 
Denver, Colo 
Casper, W30 
Philadelphia, Pa 
Geidand Ohio 
Seattle, Wash 
Mount Am, N C 
Toledo, Ohio 
Edmonton Alta Canada 
Urbana, III 
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We also report that the College membciship “as of March 14, 1943" was 


Masters 


4 


Fellows 


3,829 


Associates 


1,127 


Grand Total 


4,960 


An analysis of the number of members serving in 

tlie Armed 

Forces at this date 

IS as follows 

Fdlows 

Associates 

Total 

Army 

605 

346 

951 

Navy 

261 

100 

361 

U S Public Health Service 

34 

21 

55 


900 

467 

1,367 


This IS 27 55 per cent of the entire College membership Seven members have been 
reported missing in action or tlieir whereabouts as yet not established 

We report die following members ddinquent in dues for two or more years and 
therefore, under the Constitution and By-Laws, subject to being dropped at this time 
(Reads list of five names ) 

President Paullin You have heaid the report of die Secretary-General May I 
particularly call your attention to die names of two deceased Fellows who in die past 
had an eminent part in the activities of the College, namely. Dr Jabez Elliott, Toronto, 
who was a former Vice President and a former Governoi of the College, and Dr Harry 
B Wilmer, Philadelphia, who has occupied various posts in the College and was at 
the time of his death a member of the House Committee 

Secretary Loveland I should like to suggest a period of diirty days’ grace for 
the entire list of delinquent members This will give any Regent or Governor a fur- 
ther opportunity to contact these men.and dius to give diem a second diance All of 
diem have been communicated with on numerous occasions 

(Motion was made and seconded that the four men on the delinquent list be 
given a diirty-day grace period in which to pay their dues , if not paid at that time, 
their names will be automatically dropped from the roster Motion was put and 
carried ) 

(Motion was made, seconded and carried to accept die report of the Secretaiyr- 
General as a whole ) 

President Paullin We shall now have reports of committees and matters of 
new business Dr Ernest E Irons, Chairman, will report from the American Board 
of Internal Medicine 

Dr Irons Mr President, I have no formal report because die annual meeting of 
the American Board will not be hdd until the latter part of May or June, probably 
m Philadelphia Contrary to our expectations, applications for examination have 
not but gready increased At the October examination we had somewhat 

over three hundred examinees and in February the number was between one hundred 
and two hundred This shows what a load members of the Board are carrying, and 
I want to express here my very great appreciation for their unfailing diligence In 
October we held examinations in twenty-eight cities and in diirty-four camps and 
station hospitals in this country I think the men in the camps appreciated this co- 
operation and expression of interest of the Board in their welfare In addition, we 
have held examinations in Puerto Rico, Honolulu and North Africa We have plans 
for examinations in Australia and in India The Surgeon General of the Army has 
offered cooperation in getting the questions distributed to foreign regions through 
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use of the diplomatic poudi I also wish to commend with pleasure the excellent 
services of die Acting Secretary of the Board, Dr William A Werrell of Madison, 
he has carried on exceedingly wdl m the absence of Dr Middleton 

The standards of the Board have been maintained at the level that we had at- 
tained before the war and we propose to hold them so There were 25 per cent 
failures on the last written examination and 25 per cent failures among the 
remainder on the oral examination Regional oral examinations will be held for this 
country as soon as we can get final returns from the February examination These 
regional oral examinations will replace the oral examinations that customarily were 
given at the annual meetings of the American College of Physicians and the American 
Medical Assoaation Certain difficulties with regard to the sub-specialties in medi- 
ane have been overcome, sources of irntabon have been adjusted and we now have a 
group of cooperating sub-specialty committees 

I want to express die Board’s very great gratification of the nomination and 
subsequent election of Dr James J Waring to membership on the Board 
(Motion to accept Dr Irons’ report ivas made, seconded and carried ) 

Fsesident Paullin Next is a r^ort of the Committee on Fellowships and 
Awards by Dr Francis G Blake, Chairman 

Dr Biake Dr Rulon W l^wson, one of our research fellows working with Dr 
Means at the Massachusetts General Hospital, completed that fellowship some mondis 
ago and has submitted a very satisfactory report on the studies he has been making, 
and he will continue in Dr Means’ dime this coming year He states that his work 
under Dr Means has been most profitable and Dr Means has been most helpful , he 
expresses his thanks to the Regents and members of the American College of Ph>- 
sicians for granting him this fellowship 

There are still two active research fellows at w'ork— Dr Carl G Heller, working 
under the direction of Dr Myers at the Wayne University College of hledicine, and 
Dr James Hopper, Jr , working on various methods of measuring blood volume under 
Dr Peters at Yale Unn ersity Sdiool of Medicine 

Dr Hopper has lived up to his recommendations when he came from Dr Kerr in 
California He will complete his fellowship at the end of August, and Dr Kerr has 
offered him an appointment as Instructor in Medicine at the University of Cali- 
fornia on die completion of his fdlowship in New Haven 

(Motion was made by Dr Stroud, seconded and carried, accepting the aho\e 
report ) 

President Paullin Dr Piersol will report for the Committee on Credentials 
Dr Piersol A full meeting of the Committee on Credentials was hdd April 3 
and the following action taken 

1 The Qiairman and the Executne Secretary were directed to draw up a 
darification of die published requirements for Associateship, cspcciall} with 
regard to fundamental training that will be necessary for an Associate to qualify 
for certification within the specified time limits , 

2 The Committee agreed in the case of candidates from Canada to accept in 
lieu of certification by the American Boards equiialent certification in Canada 
such as fellowship in the Royal College of Physicians or certification b\ that 
College if, as and w’hen such is established on at least an equivalent basis wiUi that 
in die United States , 

3 The Committee retiewed the credentials of one hundred candidates for 
Fellowship and in accordance with the niinieographcd lists that haac Iieen dis- 
tributed to the Board recommends the election of sea enta -'ca cn of aahom three 
aaerc for direct Fclloaaship, three aaerc phy^laans aaho had preaiousla «cracd a 
fiac-aear Associate term in good standing but had not completed the requirements 
at the expiration of their terms and conscon^ntla had bean dropped and four avert 
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advanced to Fellowship as of Decembei, 1943 Three candidates for direct Fellow- 
ship were recommended for election first to Associateship, seventeen candidates 
were deferred for further credentials and tliree candidates were rejected altogether, 

4 The Committee reviewed the credentials of seventy-four candidates for 
Associateship, mimeographed list of whom is m your hands Sixty-two were 
recommended for election, eleven were rejected and one was deferred for further 
credentials , 

5 An analysis of the class of Associates elected on April 3, 1938, whose 
terms expire at this time, is as follows 


Qualified for Fellowship 111 

Deceased 2 

Resigned 1 

Dropped for failure to qualify m ma ximum term 5 

Deferred until after the war berause of militaiy seivice 10 

Total 129 


Eighty-six per cent of that group have qualified for Fellowship 

6 The following five practicing physicians have not qualified within the five- 
year period a^id under die By-Laws must now be dropped 

(Reads list of names ) 

7 The following group of ten Service physicians have not qualified for 
Fellowship, but because they are on active military duty their Associate terms 
may be extended until after the war 

(Reads list of names ) 

(On motion of Dr Pepper, seconded by Dr Stone and unanimously carried die 
report and recommendations of the Credentials Committee were accepted and ap- 
proved, after adoption of each section individually ) 

The following seventy-three physicians, therefore, were elected to Fellowship as 
of April 3, 1943 

Anderson, James Fleming, Los Angeles, Calif 
Anderson, William Arnold Douglas, St Louis, Mo 
Appelbaum, Emanuel, New York, N Y 
Baker, Wyrth Post, Washington, D C 
Banyai, Andrew Ladislaus, Wauwatosa, Wis 
Barnes, Maurice C , Waco, Tex , (MRC), U S Army 
Barnes, Wajme Clifton, Springfield, Mass 
Beber, M^er, Omaha, Nebr 
Benjamin, Samuel, Washington, D C 

Bennett, Thomas Wade, Columbia, S C, (MC), U S Naval Reserve 
Bloch, Robert Gustav, Chicago, HI 
Bloom, Meyer, Johnstown, Pa 

Bohorfoudi, Joseph George, Madison, Wis , (MRC), U S Army 

Brandstadt, Wayne Glassburn, (MC), U S Array 

Brewer, Kenneth Arthur, (MC), U S Array 

Bromberg, Leon, St Louis, Mo , (MC), U S Naval Reserve 

Brosnan, James Timothy, Worcester, Mass 

Brumm, Harold J , St Joseph, Mo 

Carey, Lawrence Sherwood, Philadelphia, Pa 

Carl, Louie Tate, Jackson, Miss , (MRC), U S Army , 

Coffin, George Jarvis, New York, N Y . 

Crager, Jay Cecil, Beaumont, Tex , , , , . 1 1 ■ ' ' 

Dufatdt, Patd, Rudand, Mass 
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Eaton, Hamblen Cowlqr, Hamsbai^, Pa , (MC), U S Naval Reserve 
Edson, Reginald Campbell, West Hartford, Conn 
Elliott, Clarence Kilgore, Lincoln, Nebr 
Farber, Jason Engels, Buffalo, N Y 

Filberbaum, Milton Bayard, Brooklyn, N Y , (MC), U S Naval Reserve 

Flood, Charles Albert, New York, N Y, (MRC), U S Army 

Gilbert, James Thomas, Jr, Bowling Green, Ky, (MRC), U S Army 

Goldberg, Harold Herbert, Newark, N J 

Gregg, Frank John, Pittsburgh, Pa 

Healy, Thomas Charles, Argyle, N Y 

Herring, Albert Crawford, New York, N Y 

Hollingsworth, Merrill Windsor, Santa Ana, Calif 

Hunnicutt, Tliomas Nathaniel, Jr , Newport News, Va 

Johnstone, Benjamin Irvine, Detroit, Mich 

Jos^, Allen Izard, Columbia, S C, (MRC), U S Army 

Kelli, Kenneth Charles, Raane, Wis 

Keller, William Karl, Louisville, Ky, (MC), U S Naval Reserve 

Kendall, Ralph Emerson, Hartford, Conn 

Levan, John Boyer, Reading, Pa, (MRC), U S Army 

Lundy, Qajrton Jadcson, Chicago, B1 , (MRC), U S Army 

Markowitz, Benjamin, Bloomington, 111 

Marks, Jerome Alexander, Neiv York, N Y 

Marty, Fredendc Nidiolas, Syracuse, N Y 

Mayer, Joseph Ralph, Rochester, N Y 

McCauley, Lewis Ross, Punxsutau'nty, Pa 

Miller, Malcolm White, Philaddphia, Pa 

Molyneux, Arthur Van Horn, Honolulu, T H 

Muether, Raymond Oliver, St Loui^ Ihio 

Mufson, Isidor, New York, N Y 

Ormond, Allison Lee, Blade Mountain, N C 

Phdps, Maxwell Overlock, Hartford, Conn 

Rutledge, David Ivan, Boston, Afoss, (MRC), U S Army 

Sallty, Samud Marion, Miami, Fla, (MRC), U S Army 

Saslow, Benjamin I , Neivark, N J 

Schnatz, Frederick Theodore Buffalo, N Y 

Schaedel, John Bernard, New Yorki N Y, (MC), U S Naval Reserve 

Sdiaeitzer, Harold Theodore, Buffalo, N Y 

Skinner, Norman Stenart, St John, N B , Can 

Soloff, Louis Alexander, Philadelphia, Pa 

Steinberg, Charles LeRoy, Rochester, N Y 

Torbert, Harold Giester, San Diego, Calif 

Traub, David Strouse, Louisville, Ky , (MRC), U S Amn 

Tjler, Ridiard Smith, Cincinnati, Ohio 

Wall, Emmett Daniel, Peona, HI , (MRC), U S Armj 

Wilkinson, George Ridiard Green^ ille, S C 

Williams, Bjard, New York N Y 

Williamson, Charles Grant, Brookljn N Y 

Wilson, 01m Glenwood Canton, Ohio, (MRC), U S Armj 

Wilson, Walter John Tr , Detroit, Midi (MRC), U S Armi 

Wright, Willis Dean, Omaha, Nebr (MC),U S Na\al Re«cr\e 

Tlie following four phjsicians A\ere elected to Tdlowship as of December 1043 

Hughes, John Dums, ^leniphis Tcnn, (MRC), U S^ Armi 

Jones, (hiarles Alexander, Philadelphia, Pa, (MC), U S Nasal Rcscnc 
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Winn, William Alma, Visalia, Calif 
Wise, Irvin Milton, Mobile, Ala 

The following sixty-five physicians were elected to Associatcship as of Apiil 4, 

1943 

Acosta-Velarde, Antonio, Arecibo, P R 

Allen, Glen Ivan, Peoria, 111 , (MRC), U S Army 

Allen, Irene Viola, East St John, N B , Can 

Bell, George Olaf, Waban, Mass 

Berberich, Walter Francis, (MC), U S Navy 

Bettison, William Leslie, Grand Rapids, Mich, (MRC), U S Army 

Bleecker, Philip Bernard, Memphis, Tenn, (MRC), U S Army 

Brink, James Russell, Grand Rapids, Mich, (MC), U S Naval Reserve 

Bruckman, Frederick Sweet, San Francisco, Calif, (MRC), U S Army 

Buis, Lester James, Richmond, Va 

Burns, Frederic Joseph, Providence, R I 

Butler, Stuyvesant, Winnetka, 111 

Carlisle, Margil Clinton, Waco, Tex 

Carter, Harold Robert, Denver, Colo 

Chapman, Asher Spafford, Rochester, Minn 

Chisholm, Donald Raymond, Kealia, Kauai, T H 

Craddock, George Barksdale, Lynchburg, Va, (MRC), U S Army 

DeLaureal, Thomas Hugh, Lake Charles, La 

Edger, Herbert Downing, (MC), U S Army 

Eigenbrod, Frederick August, New Orleans, La , (MRC), U S Army 

Ellinger, George Frederick, Honolulu, T H , U S Public Healtli Service 

Fischl, Artliur Allyn, Long Island City, N Y 

Foret, Marcel Jean, New Orleans, La , (MRC), U S Army 

Garcia, John Edward, New Orleans, La , (MRC), U S Army 

Gill, Charles Qiute, (MC), U S Army 

Goldman, Bernard Alvin, New Orleans, La, (MRC), U S Army 

Gordon, Abraham Maury, New Orleans, La, (MRC), U S Army 

Goyette, Edwin Matthew, (MC), U S Aimy 

Hanford, Russell Bratton, Oakesdale, Wash, (MRC), U S Army 

Hanlon, Thomas Joseph, St Louis, Mo, (MRC), U S Army 

Hedges, Robert Nathaniel, Chicago, 111 

Hoffman, Reuben, Henryton, Md 

Hollander, Joseph Lee, Philadelphia, Pa, (MRC), U S Army 
Kapemick, John Stuart, Rochester, Minn, (MRC), U S Army 
Kaplan, Murrel Herman, New Orleans, La, (MRC), U S Army 
Katz, Kermit Harry, Dorchester, Mass 
Kramer, Milton Lurie, New York, N Y, (MRC), U S Army 
Layne, John Anthony, Great Falls, Mont 

Leslie, Alan Noah, New York, N Y, (MC), U S Naval Reserve 

Lovell, Harold William, New York, N Y 

Mansmann, James Andrew, Pittsburgh, Pa 

Marino, Frank Xavier, New Orleans, La 

Morris, Harold Thoes, Topeka, Kan 

Pedigo, George William, Jr , Louisville, Ky 

Pesquera, Gilberto Severiano, Mount McGregor, N Y 

Powdl, George Merle, (MC), U S Army 

Roberts, Charles James, Enid, Okla , (MRC), U S Armv 

Rogers, Howard Milton, St Petersburg, Fla • 

Rosenblum, Louis A , Forest Hills, L I , N Y 
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Rothman, Theodore, Paterson, N J 

Shaffer, Carl Franas, Detroit, Mich 

Shipp, Leland Farmater, Battle Creek, Mich 

Skinner, Robert Barrett, (MC), U S Army 

Smart, Reginald Hughes, Los ^geles, Calif 

Stein, William, New Brunswick, N J , (MRC), U S Army 

Stevens, Joseph Blackburn, Greensboro, N C, (MRC), U S Army 

Strong, Paul Stone, Baltimore, Md, (MRC), U S Army 

Swanson, Paul Richard, Qiattanooga, Tenn, (MRC), U S Armj 

Thompson, Qiarles Middleton, Philaddphia, Pa , (MC), U S Naval Reserve 

Ullman, Robert Adolph, Buffalo, N Y 

van Ravenswaay, Arie Cornelius, Boonville, Mo , (MRC), U S Army 
Walsh, Bernard John, Washington, D C 

Wliims, Qarence Bernard, Ventnor City, N J , (MRC), U S Arm> 

White, Major Samuel, (MC), U S Army 
Zimmerman, Solomon Lincoln, Columbia, S C 

(Dr Charles H Cocke, First Vice President, takes the Qiair ) 

Dr Fatillin In the absence of Dr Lee, 1 was asked to make a report for the 
Committee on Public Relations 

Tlie Committee on Public Relations of the College met at the College Head- 
quarters at 3 00 p m , Saturday, April 3, 1943, with die following members present 
Dr A C Griffith, Dr J blornson Hutcheson and Dr James E Paullin, Acting Chair- 
man Drs Roger I Lee and David P Barr were unable to be present 
The Committee recommends 

(1) That the resignation of Dr E J Engberg, FA CP, Faribault, Minn, 
be accepted, 

(2) It IS recommended that the dues of — , FACP, 

be waived for the years 1942 and 1943 doe to illness, and that his check be returned 

It IS recommended that the Secretary transmit to him tlie best wishes of the 
Board of Regents for a speedy recovery 

(3) Tlie communication of Dr C O Bailey, FACP, Los Angeles, Calif, 
concerning the establishment of an American Board of Medical Educators for the 
purpose of improving the teaching of medical subjects in medical colleges be re- 
ferred to the Association of American Medical Colleges, without recommendation 
from this Committee It is the belief of the Committee on Public Relations that 
matters relating to medical teadiing are more of a problem of the Association of 
American Iiledical Colleges tlian that of the American College of Phjsicians 

Respectfully submitted, 

Dr A C Griffith 

Dr J Morrison Hutcheson 

Dr James E Paulliv, Acting Chairman 

(The above report was accepted section bj section and by motion, made, seconded 
and carried, tlie report as a whole was approved ) 

(Dr Paullin resumes the Giair ) 

President Paullin The next item on the agenda is the report of the AdM«:or\ 
Committee on Postgraduate Courses bj Dr Edward L Bortz, Qiaimian 

Dr Bortz kir President, under the auspices of the College three courses in In- 
ternal Medicine have been offered this past winter Tlie first course wvs at the Lni- 
versitv of Minnesota, January 25-30, in which the published iinMiniim registration wt* 
50, but III whidi 77 men were accommodated Of thc>-e 32 were Fellows oi the Col- 
lege, 17 Associates and 28 non-members Nine of the registrant'* were from the niili- 
tarv Services 
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The second course was given at the Mayo Qinic under Di E H Rynearson, 
February 1-6, in whidi the maximum published facilities weie 50, but in which 58 
^vere finally accommodated Of this gioup 32 were Fellows, 16 Associates and 10 non- 
members Nine of the legistrants were fiom the military Sei vices 

The third course, under Dr Chester S Keefer at Boston University, Apiil 5-10, 
had published maximum facilities for 50, but accommodations have been piovided for 
a total of 82 Of tliese 38 are Fellows of the College, 20 Associates and 24 non- 
members 26 registrants are from the military Services 

The College, through these courses, has created opportunity for serious graduate 
study for 217 doctors We staggeied diese couises so tliat members could take moie 
than one course if desiied Several members took advantage of this opportunity and 
two members registered for all tliree courses It is the thought of the Committee that 
m the future we shall follow the staggering system, making these facilities available 
to all members What the future holds for these courses, of course no one can say, 
but there appears to be a very healtliy interest among a considerable number of men, 
among members of the College and also among physicians who are looking forward 
to membership in the future 

The Committee recommends tliat certain courses be offered next autumn, includ- 
ing a course in Allergy of one week’s duration at the Massacliusetts General Hospital 
under Dr Francis Rackemann, a course in Diseases of the Endocrine System of one 
week’s duration, in Chicago, under Dr Willard Thompson, a course in Special Medi- 
cine, two weeks’ duration, in Philadelphia, with subjects divided somewhat along the 
following lines 

One day’s instruction in Neuropsychiatry 
One day’s instruction in Cardiovascular Problems 
One day’s instruction in Gastrointestinal Disorders 
One day’s instruction in Problems of Cancer 
One daj^s instruction in Metabolism 

One day’s instruction in Treatment of Shock, Plasma and the Protein Fractions 
of Blood, etc , 

a couise in Geneial Medicine, one week’s duration, at the Univeisity of Michigan 
under Dr Cyrus Sturgis, and possibly a course in General Medicine of one week’s 
duration, in San Francisco, although this latter suggestion will require further con- 
sideration and investigation 

(A motion to accept the above report was made by Dr Stone, seconded and 
carried ) 

Dr Pepper What is the explanation. Dr Bortz, of these large numbers of men 
taking the courses, considering present existing conditions of shortages of doctors and 
overwork of doctors’ What are tliese men doing and how do they get away’ 

Dr Bortz We were surprised to find so large a registration Many of tliem 
are in the Armed Forces already Others perhaps take advantage of these courses 
to get a brief vacation from practice I do not know anything more 

President Paullin Dr Irons will now give a report of the Committee on Edu- 
cational Policy 

Dr Irons We met with Dr Bortz’ Committee on Postgraduate Courses yester- 
day, and Dr Bortz has already covered the activities quite thoroughly The Com- 
mittee on Educational Poliqr has been concerned with the organization of this joint 
activity of American mediane, The War-Time Graduate Medical Meetings, also in the 
program President Paullin outlined at the beginning of this meeting concerning the 
activities of the College along with otlier organizations in preparing for post-war op- 
portunities for physicians returning from the Service This Committee is actively in- 
terested in the entire program and is in agreement witli the matters that have been 
proposed 
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(Motion to accept rqiort of the Committee on Educational Policy was made by Dr 
Pepper, seconded by Dr Palmer and carried ) 

President Paullin Next is the report of the Chairman of the Board of Gov- 
ernors, Dr William B Breed 

Dr Breed Mr Chairman, members of the Board of Regents It is quite obvious 
tliat I can give you no definite report from the Board of Governors because that 
Board has not met since your last meeting, nor have I as yet functioned as Chairman 
of the Board because there has been no meeting since my election to office Howei'er, 
as I have previously reported, I have communicated by mail with all of die Governors, 
urging them to organize Regional Meetings I have had a large percentage of replies, 
some enthusiastic and some cautious, but there has developed considerable action as 
you have heard from President Paullin 

Since last October diere have been three Regional Meetings — in Philadelphia, 
Chicago and Boston — all higlily successful, and between now and next September seven 
additional Regional Meetings are scheduled — ^New Orleans, Washington, Great Falls, 
Kansas City, Columbus, Jadcsonville and New York The suggestion of the Board 
of Regents that Regional Meetings be stimulated has borne fruit 

In relation to the participation of Governors in the activities of die College, you 
might be interested in learning how many of our Governors are involved in the vv'ork 
of die Committee for War-Time Graduate Medical Meetings, which has been estab- 
lished and whidi is going through the process of organization We shall have a 
group of twenty-four consultants in various categories of specialization, and on diis 
Board of Consultants twelve Fellows from the American College of Physicians have 
been appointed Among die Regional Committees, of which diere are twenty-four, 
there are thirty-one Fellows of the Collie of Physicians as members Of the 
Regional Committeemen, fourteen of the appointees from the American College of 
Physicians are Governors , from the Board of Regents, there are diree on the Regional 
Committees Tlie activities of die Governors from now on must necessarily be con- 
fined or developed in die field of Regional l^Ieetings and membership on the Com* 
mittee on War-Time Graduate Medical Meetings 

(On motion of Dr Griffith, seconded I 9 Dr Palmer and carried, the report of 
die Chairman of die Board of Governors was accepted ) 

Dr Griffith In arranging our Regional Meeting for Kansas City, I invited 
die Gov'emors of all participating States to come to Kansas City for a preliminary 
organization meeting They all responded and w’e had an all-day session It is a 
suggestion for future Regional Aleetings diat participating Governors be called into 
conference to create a better feeling and to impress them with die fact that they arc 
making a contribution 

President Paullin This is a wise suggestion May we hav'e the report of the 
Committee on Annals or Internal Medicine by Dr Walter Palmer, Clniiman 

Dr Palmer The Committee on the Annals met at the College Headquarters 
at 4 00 o’clock yesterdav Dr Barr was excused The following matters were dis- 
cussed and presented for your information and approval 

1 bir Loveland informed the Committee that our printers, the Lancaster 
Press, would have to increase the cost of printing the Annals, due to incrca<icd 
wages and other difficulties due to die war, from $ 1,00000 to $1 10000 al>ovc the 
present contract Hie Lancaster Press suggested it would absorb the increase in 
cost up to July 1 if the College would authonre an increase at that time Tins 
would mean that the College would have to look forward to an incnase of 
$60000 to $70000 for the balance of die year and a further increase in 194} 
The Committee recommends this increase lie authonred 

(Iklotion to adopt this section of the report was made by Dr Pilmcr, seconded 
by Dr Griffith and carried ) 
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I should call attention to the fact tliat Mr Loveland reports that Government 
regulations requite that there be 10 per cent reduction in paper for 1943, but 1 
understand tliat tliat will leave ample paper to publish in the Annals what we have 
planned We shall hear from Acting Editor Clough later 

2 The Committee has encouraged Dr Clough to publish a series of medico- 
legal papers sponsored by Dr Hubert W Smith of the Harvard Law Sdiool 
This senes will appear in the April issue 

3 The Committee recommends the granting of the request of a review jour- 
nal in Buenos Aires the privilege of reviewing articles appearing in the Annals 
This review journal is sponsoied by reputable men as far as we know, not only in 
Buenos Aires but in several of the Soutli American countries It seemed to us 
that the request is quite in order and we would like approval of that recommenda- 
tion 

(Motion to accept this section of the report was made by Dr Stroud, seconded 
and earned ) 

In closing this report, I would like to say that the Committee believes the College 
IS particularly fortunate in having Dr Gough to act as Editor in the absence of Dr 
Pincoffs 

(Motion to accept tlie above report as a whole was made by Dr Griffith, seconded 
by Dr Coffen and carried ) 

Fresioent Paullin May we hear now from the Editor of the Annals, Dr 
Clough 

Dr Clough I have only a few points to present for information As far as 
material is concerned, we still have a fair supply We have accepted for publication 
for July and future numbers ‘seventy mam articles and about fifty case reports It 
would require a year to publish these case reports and the mam articles would run for 
eight or nine months As Dr Palmer has reported, we shall have to cut down on die 
amount of paper we use, but assuming that this reduction is not taken care of by 
diminished circulation, it will mean only a relatively minor diminution m the size of 
the journal It would still give us two hundred pages per number, one hundred fifty 
of which would be scientific material and fifty would be reserved for College News 
Notes, advertising and miscellaneous material I think that will be quite adequate 
We contemplate devoting the June number entirely to the publication of papers 
presented at Regional Meetings or Postgraduate Nights For the most part, these 
papers present relatively little m the way of new investigation, but many of them are 
excellent reviews and we fdt justified m using one number of the Annals to bring out 
such material for its educational value 

The April number will be devoted to m^lico-legal articles Many of these articles 
will be of general interest, some of them not so mucli of general interest, but on the 
whole they are a good series of articles 

One matter I referred to the Committee and Dr Palmer has asked me to bring it 
up here for action It is mainly to place die responsibility upon the Regents Wlien 
Dr Smith approached me concerning tliese legal articles, he intimated some editorial 
compensation would be welcome Such action has not been customary in the past 
President Paullin Before a motion is made, may we hear from Mr Loveland 
about the circulation of the Annals 

Secretary Loveland I predicted at the last meeting of the Board of Regents 
that we might have a definite shrinkage in circulation, but said that we would make an 
extra effort to promote circulation among non-members, also to increase our adver- 
tising volume in order to keep up the income With 1370-odd members in the Armed 
Forces with waiver of dues, the circulation naturally would be greatly curtailed 
However, I am pleased to report that there has been a surprising numbei of Service 
doctors who have waiver of dues but who desire to continue receiving the Annals 



MINUTES OF THE BOARD OF REGENTS 


903 


and have subscribed to it at the cost price Furflierinore, the offices of the Surgeons 
General have sent in numerous subscriptions for the large Army and Navy hospitals, 
with the result that the circulation is keeping up very well A year ago, the Mardi 
circulation was 5,822 copies, whereas the March circulation for this year was 5,750 
copies 

With regard to the advertising, there has been a slight shrinkage— possibly one 
and a fraction pages per issue 

President Paullin You have heard the supplementary report by Mr Loveland 
The report of Dr Qough is before you for consideration 

(Motion that no honorarium be granted for the medico-legal material for the 
April issue was made, seconded and carried ) 

President Paullin Next is the report of the Treasurer, Dr William D Stroud 
Dr Stroud The Auditor's Report and the Statements of Operation for 1942 
reveal tliat there was a balance to surplus of $27,98883, somewhat in excess of any 
previous year since 1938 The total Funds of the College, as of December 31, 1942, 
were 

Endowment Fund $136,329 06 

General Fund 190,569 76 


$32639882 


The College has invested at book value, as of March 31, 1943, $252,53668, the 
cash value at this date of which was $254,430 00, or an appreciation of $1,893 32 

A condensation of the Statements of Operation will be published in an early issue 
of the Annals 

(Motion to accept the Treasurer’s report was made by Dr Griffith, seconded and 
carried ) 

President Paullin Next is the report of the Committee on Finance by Dr O 
H Perry Pepper, Chairman 

Dr Pepper Tlie Finance Committee of the American College of Physicians met 
at the College Headquarters on April 3, 1943, with Drs Charles T Stone and O H 
Perry Pepper of die Committee, Dr William D Stroud, Treasurer, and Mr E R 
Loveland, Executive Secretary, present Dr James D Bruce was not present 

The Committee begs to report the following items 

1 In 1942 tliere was added to the 

Endowment Fund $ 3,74268 

General Fund 24,24615 


Total $27,98883 


This is better than was expected 

2 The Budgets for 1943, as adopted at the December, 1942, meeting of the 
Board of Regents showed 

Anticipated Income $8241000 

Anticipated Expenditures 78 065 00 

Anticipated Balance $ 434500 

There has dc\ eloped notliiiig which cliangcs tlicse estimates except in two item'. 

3 At the Deccniher meeting, the Regents appropriated $2 50000 for Regional 
Meetings, it being estimated tint ten meetings at $250 00 caeh would 1 >l adeqintt 
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The Executive Secretary now reports that two items have been higher than 
expected 

a Printing of programs in a number sufficient to distribute to all Army 
and Navy Officeis in the district, 
b Traveling Expenses 

The Finance Committee therefore recommends an additional appropriation of 
$1,000 00 for this purpose 

4 Since tlie Budgets were approved, an increase in wages to printers has raised 
the cost of production of tlie Annals 

The Finance Committee therefore recommends that an additional $1,000 00 be 
appropriated to the Annals, this being the amount requested by the Committee on the 
Annals of Internal Medicine 

5 There is now in the Endowment Fund cash equalling $5,195 99 Drexel & Co 
recommends the purchase of 5 U S War Bonds, Senes “G,” paying 2%% The 
Endowment Fund already holds $76,40000 of Goveinment Bonds and no common 
stock 

The Finance Committee voted to request Drexd & Co to consider the investing 
of this sum m common stodc 

6 The Finance Committee reports that the College has established its status as 
non-resident tax free in Canada with regard to securities, and has had refunded to it 
$55 00, representing 15% tax imposed on past dividends on the International Nickel 
Co of Canada stock 

7 The Finance Committee is satisfied with the financial status of the College and 
begs to point out that if the two appropriations recommended in the report are madft, 
It will have an anticipated balance for 1943 of $2,345 00 

(Motion to accept the report of the Committee on Finance was made by several, 
seconded by Dr Cocke and carried ) 

President Paullin We need to appomt a successor to Dr Harry B Wilmer, 
deceased, to the House Committee The present members consist of Drs William 
D Stroud and T Grier Miller 

Dr Pepper I nominate Dr Charles Blown, Professor of Medicine at Temple 
University 

(The nomination was seconded and carried ) 

President Paullin Next I have a letter addressed to me, being a resignation 
from Dr O H Perry Pepper as Regent of the College 

(Dr Pepper leaves the meeting ) 

(Dr Paullin reads letter ) 

Gentlemen, if you would permit the Chair to make a few comments, I think Dr 
Pepper’s action can be applied to all of us, who have been asked to continue to serve 
in one capacity or another Personally, I feel very deeply that at this particular time 
the College has an opportunity of accomplishing one of the greatest jobs that it ever 
will be permitted to do again, and it is through the advice and counsel and work of 
such men as Dr Pepper and other members of the Board of Regents tliat we are going 
to be able to accomplish that purpose I do hope that the Board will not accept this 
resignation 

(Motion not to accept the resignation of Dr Pepper was made by Dr Cocke, 
seconded by Dr Griffith and unanimously carried ) 

(A messenger asked Dr Pepper to return to the meeting ) 

President Paullin Dr Pepper, I am directed by the Board of Regents to in- 
form you. Sir, that under no circumstances would they consider accepting your 
resignation 

Dr Pepper I appreciate that, but I wanted to give a chance to some of the men 
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serving the College, not yet recognized, to be placed on the Board of Regents, but I 
assure you I shall continue to do what I can 

Fsesipent Paullin Gentlemen, die next item, 1 think, is one of the greatest of 
interest to the College It has to do with tlie matter that I briefly referred to m my 
opening remarks, to war and post-war planning of the College Dr Bortz, would you 
like to discuss the Regional Meetings together with the present method that you have 
established, namely, die War-Time Graduate Medical Meetings, with Dr Breed and 
Dr Blalock, or wotdd you like to take up the matter as a whole ^ 

Dr Bortz Mr Chairman, the Regional Meetings of the College during the past 
few years have been increasingly successful as disclosed by the interest and attendance 
on the part of members When war clouds began to gather and it became evident 
that our Nation was going to become imolved, the leaders in American medicine 
wanted to play a just role and take their responsibility in providing the medical super- 
vision diat was imminent m die action to come In certain sections of die country 
overtures were made to commanding officers of militaty installations to die end that 
the College might put on a senes of courses of instruction in their hospitals Here in 
Pliiladelphia we contacted the commanding officer of die Naval Hospital and asked 
him whether the staff of the hospital would be interested m having the American 
College of Physiaans put on a series of graduate nights He discussed die matter 
with die staff and it was enthusiastic about such a proposition That was more than 
a >ear and a half ago We have in Philadelphia a splendid group of teachers who 
was very glad to go to the Naval Hospital and conduct this series of Postgraduate 
Nights ^1 members of the hospital staff attended, and they were so pleased widi 
the course that diey immediately asked that another be given as soon as possible A 
similar activity was developed in the Chicago area and die same experience was had 
there Now, wherei'er the College has taken the leaderdiip m putting on diese 
courses they have been substantially successful 

Tlie College Regional Meetings, let me point out, are at present being held m die 
metropolitan areas, for example, in Washin^on, in New Orleans, in Kansas City, in 
Columbus and elsewhere — in each area diere is already a concentration of expert 
medical talent 

It seemed to die officers of our College, to the American Medical Association and 
to die American College of Surgeons that a movement in die direction of die militaij 
installations away from the metropolitan areas is needed There is a greater need 
for teaching in the medical installations away fiom diese centers and that, in essence, 
was the motivating idea bdiind the creation of the Committee appointed bj Drs 
Paullin, Abell and Rankin to instrument these War-Time Graduate Medical Meetings 
For purposes of organization and action, die countn has been dnided into 24 
different areas and for each of these areas tiiere is a working committee of 3 doctors, 
one to lepresent the American College of Phvsiaans, one the American Medical Asso- 
ciation and one the American College of Surgeons 

In addition, about ten da\s ago in New York City, Drs Paulliii, Abell and 
Rankin appointed a group of 23 national consultants, a Board to act in a consulting 
capaciti for the purpose of selecting men to go into the military installations for pur- 
poses of teaching Also, each of these consultants is asked to draw up a ke\ program 
that may be used whereier these programs are conducted at militan installationc 
Before the personnel of die Board of National Consultants was selected a far- 
readiing studj of die lanous men in die ^arlous special Adds was made b> the 
directing heads of the three organizations, and these organizations then «clcctc<l 
the following men to make up the Board of National Consultants, all of whom lia\c 
a national reputation, widespread contacts, scars of cxpenence in \ annus special fields 
and who base the abilits to procure die seniccs of the other men who will lie called 
upon to cooperate in this program 

(Dr Bortz read list of Consultants ) 
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The list of the men on the Regional Committees is too long to read| but we have 
an outstanding group of men who will act on the various Committees throughout the 
entii e Nation 

We shall send a copy of the preliminary announcement to all members of the 
Board of Regents and to the officials of the three participating organizations The 
program, in brief, is an endeavor to carry into the camps away from the metropolitan 
areas a group of top-flight teachers to conduct teaching ward rounds, clinical patho- 
logical demonstrations or to use motion pictures, for instance, m the venereal disease 
held They may conduct conferences, seminars or anything that tlie commanding 
officer and the teadiers desire Visualize, if you will, a group of six hospitals in an 
area like eastern Pennsylvania One day we shall send a team of two or possibly 
three men to conduct teaching rounds, one day from 10 00 to 12 00 in the morning and 
from 2 00 to 4 00 m the afternoon Th^r may use movies and have question and 
answer peiiods From 7 00 to 9 00 in the evening they may conduct another question 
and answer period or give a lecture Monday of the next week they may go to anotlier 
hospital and the following Monday to still another hospital in the area, and so on 
until they have made the rounds of the four or five installations assigned to them 

On Tuesday of each of tlie weeks a second team in anotlier field will conduct pro- 
grams, moving along eadi week from one installation to the next and so on through 
the week In that way no individual will be asked to give more than one day a week 
for a series of foui, five or six weeks, appioximately twice a year, to this teadiing 
program 

The movement is a worth while one if we can judge from the enthusiasm that has 
been voiced on the part of practically every individual with whom it has been dis- 
cussed However, last evening an adverse comment was voiced by one of the men 
who IS acting as a National Consultant who expressed doubt whether men of the 
caliber desired would have time and could be persuaded to join in this movement, 
but let me point out this fact to you, gentlemen, that already this particular teacher is 
heavily engaged in a teaching program He is already going from camp to camp 
Other highly competent men have been recklessly generous with their time in visiting 
hospitals away from the metropolitan areas This movement is merely an attempt to 
systematize and make more effective the magnificent work they are already doing 
We have tliiee of our national organizations bdiind this movement, the American 
Medical Association, the American College of Physicians and the American College 
of Surgeons Although there has been no publicity as yet, other societies have 
written in and requested that their names be attached to the group of sponsors 

When Dr Byrl Kirklin was sdected as one of the National Consultants he said he 
would immediatdy start to organize tlie ladiologists of the country, ready to go any- 
where the Committee wishes to send them A similar opinion was voiced by Dr 
Edward Strecker of the American Psychiatric Association and by Dr Ralph Pember- 
ton of the American Rheumatism Association Dr Pemberton said this movement is 
one of the most significant devdopments in teaching of medicine today, that it is a 
great opportunity and he considers it a real privilege to participate 

It appears that there is a place for such a movement and that there will be an 
adequate number of qualified teachers who will be willing to suffer the inconvenience 
of going to these military installations to instruct these younger doctors In this 
way tliey will be playing a very real role in the war effort, a role that has been denied 
to a good many of our teachers because tliey are over-age or have some slight physical 
limitation or because they are regarded essential on teaching faculties 

Some time ago in Chicago Dr Irons and I visited the offices of the Council on 
Medical Education and Hospitals of the American Medical Association and Dr 
Weiskotten has written to the deans of tlie medical schools throughout the country 
concerning this project We are just beginning to get reports from the deans, and 
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they are eager to place thexr faculties as far as possible at the command of this Com- 
mittee for the purpose of organizing the personnel for giving tliese courses 

We eiqiect to have a teacliing medical faculty on a national scale, a great pool of 
tlie finest medical talent tliat the country has to offer, under the supervision of na- 
tionally known consultants in the special fields, implemented through well-chosen 
representatives acting as local committees in the twenty-four different areas We 
believe we have a new instrument here, created for the purpose of mobilizing the 
teachers of medicine in this country to hdp the medical men of tlie Armed Forces in 
a most effective manner 

A number of teadiers have expressed the opinion that tins activity will be of 
equal importance with that of the instruction of undergraduates in the medical school 
I may say that tlie three Surgeons General have been kept informed about the 
activities all along the line and as soon as any new development comes along, in- 
formation IS sent them We anticipate diat the Surgeons General will draw the at- 
tention of tlieir various commanding officers in Army and Naiy hospitals to these pro- 
grams In that way we believe a prompt and enthusiastic response will be obtained 
Frcsident Pauixin May we also hear from Dr Breed who is the representative 
on tliat Committee of the American College of Physicians 
Dr Breed I have nothing specific to add 

Dr Irons This is a great opportunity for American medicine, it offers an oppor- 
tunity to take tile lead in this war-time activity and also for American medicine to 
work as a whole in questions wliidi are bound to come in the post-war period 
American medicine must take a more active and positive part in making plans for 
the post-ivar world Things will be different than they were before the war We 
might just as well recognize that In those dianges that are bound to come ue 
must see to it Hiat American mediane has its part in directing the kind of medical 
service that people are going to get Here is our opportunity 
Mr Chairman, I should like to hear from Brigadier Meakins 
Brigadier Meakins Mr President, we are faced in Canada widi very much the 
same problems as you Much of my present wmrk evolved through mj insistence 
there be plans for looking after the men in the Armed Services m tlie way of in- 
tellectual and professidnal instruction Particularly do I fear the result of tlie ac- 
cderation of tlie undergraduate medical program and the curtailment of his oppor- 
tunities, as they existed in peace time, for two to fiie years of postgraduate experience 
and practice under his superiors 

Some of the problems in our couiitiy are a little w'orse than yours Our Army 
and Navy and Air Force are not comparable in size by any means Many of our 
medical officers are scattered tliroughout the country in camps far removed from metro- 
politan areas It is a great problem to keep up their professional morale We are 
proceeding along three lines We have appointed a corps of eight consultants whose 
duty It is to be on tlie load constantly, visiting each station, making rounds, discussing 
the problems, operating if necessary, introducing new methods of procedure and 
bringing aid to these men who have been in scimcc over three years, who ncier ha\c 
an opportunity’ to get back except on two weeks’ annual leaie which should not lie 
devoted to professional work Manv of tliese professional men at camps do not 
see the sick The sick in the Army should be a mininium It is the medical officer s 
job to see that the soldiers do not get sick This is quite a reiersal of the usual con- 
cept of tlie practice of medicine The usual concept of the majoriti of our profcs-ion 
IS not to pay' a cry mucli attention to the indindual as long ns he is not a patient 

We were late in establishing a Procurement and Assignment Board The name 
IS exactly the same as yaiurs and was copied After a few months of its operation it 
was found that it was not the scarcitx of doctors that made the ciiilian hardships but 
the maldistribution of doctors, and that was due to a \aricta of cau<>c& Dciiti'-t< were 
badly distributed, faculties of mcdic.il schools were badly depleted, nursing seiaicc 
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was being disrupted Many could not get a nurse although tliere were plenty of nurses 
had they been piopeily distiibuted 

The Procurement and Assignment Board, thiough the Minister of National 
Defense and tlie Privy Council, was instructed to make a survey of all tlie medical and 
health requirements of the Dominion Tliere were very wide terms of reference, 
and not only will it cover the Armed Foices but also hospitals and tlieir requirements, 
medical schools and tlieir requirements, departments of healtli, provincial and federal 
It will cover the nuising service, the dental service, the distribution of medical man- 
power in villages, towns and cities, in fact, all social agencies that pertain in any 
way to health 

You may have seen in the press a note that was laid on the table of tlie House 
of Commons, called the March Repoit, which is analogous but by no means identical 
to the Beveridge Report The March Report contained a great deal of suggested 
legislation or suggested ideas for legislation whidi will undoubtedly bring to die 
fore very strongly health insurance and the provision of a first-dass medical service 
and healtli service to the people, so far as it is possible for our country to give them 

We have mherent in our metliod of government what we call “Provincial rights,” 
what you call "State rights” These nghts are very jealously maintained and no 
matter how paternal and generous the federal government may be, each of the 
provinces has to be dealt witli separately That leads to complications when one is 
dealing with health problems, because h^th and disease are no respecters of rivers 
or artificial boundaries 

The question of post-war education for the medical profession has been agreed 
to Any man who has had his usual course of education interrupted, induding his 
postgraduate education in hospitals, shall have one full year’s graduate education in 
medicine or any of its specialties at the esqiense of die federal government This is 
as generous as we can afford He will be given an adequate amount, I think aboul\ 
One Thousand Dollars a year, as allowance \ 

We are now trying to organize die hospitals so diat thqr will have a plan ready ^ 
when demobilization begins, the hospitals to take these men on as an increased number 
of residents, I think there will be a time when we will swing back to the regular 
course of medical study, diat we shall then need these eictrS men even more than 
now To find places for fifteen hundred to two thousand such young men will be a 
difificult job We want to give them actual graduate study, not lip service We are 
not now producing specialists True, we are producing a few psychiatrists, but for 
die most part specialists now are not being trained At the end of the war surgeons 
will be of die rough and ready kind of the front lines and what they have been able 
to learn in our military, naval and air force hospitals You can talk at a person all 
you like, but it is the doing — good medicine and good surgery under supervision — 
that’s the best way to train good men Our local societies and our universities will ^ 
eadi attempt this year to hold at least one, if not two, of what we may call post- 
graduate weeks, Monday through Friday, five days Because we are so scattered, it is 
difficult to bring any volume of men together We are hoping to stagger these meet- 
ings so as to send experienced men to take die places of those on leave to take these 
courses The movement of men overseas also interferes, because their sudden move- 
ment as reinforcements may make them miss such opportunities I am seeking to have 
such men, when diey are warned for overseas duty, to be sent at Government expense, 
on pay and allowances, to take the next course available so that they shall not lose out 
altogether 

Mr Chairman, it is very refreshing for me to hear what you are doing It is 
helpful because we have die same problems and it is adiantageous to see how odicr 
people are solving them 

Dr Breed In the earlier days of the war, the Surgeon General allowed eighteen 
months between die time of graduation and induction into the Service of doctors, in 
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order to allow them a year’s internship Now they have changed that and reduced the 
number of months to twelve It is obviously impossible to accommodate all of tliese 
boys with a twelve month mtemship when only twelve months are allowed between 
graduation and time of induction, and it seems to me that the Surgeon General’s Office 
must change that back to eighteen months or the hospitals will have to contract their 
term of internship to nine months 

President Paullin For your information, through the Committee on Alloca- 
tion of tlie Procurement and Assignment Agency, in cooperation with the War 
Participating Committee of the American Medical Association, representations have 
been forcibly made to die Surgeon General and to tlie Secretary of War concerning 
the situation Dr Breed has just outlined The present status is There mil be no 
reduction m die time betw een graduation and induction Men u ill ha\ e to begin their 
internships immediately after graduation at Government hospitals If a man does not 
complete his one year of rotating internship, which they mucli prefer, or his one year 
in medicine, he will be given an opportunity under the present set-up to finish his dirce 
extra months in some hospital approved for internship in some otiier part of die 
United States If he does not wish to take this, he uill be accepted in the Army or 
in the Navy and allowed to complete his internship in one of these hospitals 

Dr Breed That means diat most of the hospitals will have to reduce dieir intern- 
ship terms to nine months 

President Paullin Tliat is correct They will not necessarily ha\e to do so, 
if thqr can take care of an increased number of interns and give them proper training, 
they may keep diem for twelve months , but they have got to give these interns ade- 
quate training— an adequate number of patients to supervise Tliere arc many hospi- 
tals in the United States approved for intern training but without interns Hospitals 
in die larger cities have an abundance of material or interns , in fact, too mam Wc 
hope to distribute to diese approied hospitals where interns will get adequate training, 
some interns who will be available for a yrar 

Dr Bortz bir Chairman, in Massacliusetts die State Aledical Socictj alreadj 
has a lerj' satisfactory program somewhat similar, in ivhicli they arc sending tcachcn> 
into die camps Iowa also has a set-up of die same kind Wherever State societies 
have already organized sucli a plan, it is not the idea of the Committee on War-Time 
Graduate Medical Meetings to supersede diat but rather to work in cooperation 
Wliere we can in any way assist in elaborating a better program, a unit} of action 


W'lll be preferable 

President Paullin Do you also mean to make these courses available for 
civilians as part of die program ? 

Dr Bortz That is right , . «• 

Brigadier Meakins Wliat solution has been arrived at as to the resident staff 

be}ond the intern staff’ , , i j 

President Paullin Approximately 20 per cent of the gnduates in medi- 
cine of the six thousand graduates per annum will have plnsiml divibihtie-. tint will 
keep them out of die inilitai} servucc, diis 20 per cent including also women 
graduates It is the hope of die Procurement and Assignment Agenev to sec tint 
most of die resident staff of the hospitals is filled from this pup or irom others who 
are physicall} disqualified, alreadv on dutv Through the Sccrctarv of W ir and the 
Surgeon General of the Navy, we have an agreement at the present time hv which 
diey vvnll allocate to us, the Procurement and Assignment Acenev ^ 
men who have already completed one vear of internship, provid« . ^ 

essentiality of diose men either as assistants in teaching or in rcndcnn,, ^ 

medical serv ice to a civ ilian communitv Certain of ihest ‘ ‘ l % !j 

can be deferred by Selective Service becau«e ihtv arc nnrrietl nd I avc a timilv r. 1 

dependents That is not, however, a verv laige group 
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Dr Fitz Mr Chairman, I can remember the first time I attended a meeting of 
tlie College I w'as struck with the youtli of the College itself and I am wondering 
if some method can be devised through Dr Bortz' Committee-some metliod by which 
we can make the College more attractive to young men It is interesting to note that 
of the total number of members of the College we should now have almost 27 
per cent in the Armed Forces If you take one hundred forty thousand as 
bemg the number in die medical profession and then take 27 per cent of 
that, it will give you about thirty-eight tliousand, which is about the number of 
medical officers as a whole in the Armed Forces Applying this same percentage to 
the seventy-seven hundred Massachusetts doctors, again you get the figure of about 
tivo tliousand, whicli is what we have in the Armed Forces If you break down the 
figures of candidates for Fellowship and Associatcship, again you get the same thing 
Most of the candidates for Fellowship are too old to go into the Army and Navy, 
but when you examine the candidates for Associateship, you get the younger men and 
a higher proportion are in the Armed Forces All this makes me wonder, with the 
beautiful scheme you have described of postgraduate education, if we cannot take 
into consideration means of making membership in the College more attractive to 
the younger men Tlie postgraduate set-up ought to be directed to die young man 
ratlier than the older man 

Presioent Padllin The actual number of men in the College doing war work 
IS not limited Are there any other remarks ^ 

In closing this session, I should like to thank Mr Loveland, Mr Hcgland, Miss 
Ott and the others for dieir timely and beneficent help and again the Board of 
Regents for their untiring and unselfish devotion to duty as evidenced by the attend- 
ance at this meeting 

The meeting is adjourned 


Attest (Signed) £ R Loveland, Scci clary 


General Fund 
Operating Statement 
For the Year Ended December 31, 194Z 


Balance, January 1, 1942 
Less 

Transfer to Endowment Fund of the Initiation Fees of Life 
Members S 

To close Accounts Receivable for Ad^ertl5lng Uncollectible 


$166,323 61 


Summary of Operations for the Year Ended December 
Income 

Annual Dues 
Initiation Fees 

Subscriptions, AxN\Ls OF Internal MroiciNC 
Adi'crtising, Annals of In'Ternal Medicine 
Income from Invested Funds, General 
Income from Imested Funds, Endowment 
Exhibits, 26th Annual Session 
Guest Fees, 26th Annual Session 
Profit on Kc\s, Pledges and Frames 
Profit on Sale of Inxestments, net 
Dnidcnd on Perpetual Insurance Deposit 
&le of 1941 Dircctorv and College Histoix 


31, 1942 

$27,982 16 
18,294 37 
32,59781 
10,89597 
4,414 73 
4,564 12 
12,987 97 
49800 
240 42 
91 10 
60 00 
59 24 


550 00 
41 40 


591 40 
$165,732 21 


loTAL Income 


$112,685 89 
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Expettses 

Salaries 

Postage, Telephone and Telegraph 
Office Supplies and Stationery 
Printing 

Traveling Expenses 
College Headquarters 
Maintenance 

Heat, Light, Gas and Water 

Taxes 

Insurance 


$30,61745 
4,419 75 
1,337 86 
24,968 73 
5,256 28 

$2,156 05 
704 84 
859 57 

121 50 3,841 96 


Depreciation on Building, Furniture and Equipment 
Grant to National Research Council 
942 Directory Supplement 
directory Reserve, 1943 
. bhn Phillips Memorial Prize 
Research Fellowships 
! nvestment Counsel and Custodian's Fee 
legional Meetings 
! Postgraduate Courses 
: nvestment. Real Estate, net 
Other Expenses 

26th Annual Session $3,536 01 

Miscellaneous 1,118 80 


1,863 31 
69716 
425 26 
2,500 00 
262 75 
3,600 00 
413 89 
1,305 46 
996 64 
687 03 


4,654 81 


Total Expenses 

Net Income for the Year Ended December 31, 1942 


$ 87,848 34 

24,837 55 


Balance, December 31, 1942 


$190,569 76 


Endowment Fund 


Operating Statement 


For the Year Ended Decettiber 31, 1943 
Prinapal Account, January 1, 1942 
Add 

Life Membership Fees received during 1942 
Transfer of Initiation Fees of New Life Members from Gen- 
eral Fund 

Gam on Investment Transactions, net of Losses 


$132,586 38 

$2,508 00 

550 00 
684 68 


Total Increase dunng 1942 3,742 68 

Principal Account, December 31, 1942 $136,329 06 

Income Account 

Income from Investments earned duiing 1942 $ 4,564 12 

Deduct 

Research Fellowships $3,600 00 

John Phillips Memonal Prize 262 75 3,862 75 

Excess of Income over Expenses, transferred to General Fund Operations for 

1942 S 701 37 
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have reported that blood sugar levels fluctuate widely following tj 
of a high carbohydrate meal, whereas little or no change in blooq 
was observed following the ingestion of a high protein meal tD 
employed diets which provided equivalent quantities of theoretical 
glucose The caloric value of the high protein meal used in t,- 
was approximately double that of the high carbohydrate meal ^ ^ 
With these considerations m mind, studies were undertaken to dt*| 
the changes in blood sugar level, caloric distribution, and metaboB 
which followed the ingestion of tsocdonc breakfasts composed of j 
proportions of carbohydrate, fat and protein j 


Methods 

This study was carried out on a normal male subject who had been j 
for respiratory studies For a period of 48 hours prior to each 
mental period he was fed a diet composed of carbohydrate 304 gm , 

69 gm , and fat 1 13 gm (2509 calories) Following a 14-hour fast 
sugar level, standard metabolic rate, respiratory quotient and urinar;y 
gen excretion were measured The subject was then given one of tty 55 
meals which was consumed withm 10 minutes He remained 
throughout the experimental period At hourly intervals after thesrs 
tion of the meal for a period of six hours, blood was taken and urine 0I, 
for analysis The last 10 minutes of each hour were spent in collect] 
subject’s expired air in a modified Baily gasometer Air sampled 
analyzed in duplicate for oxygen and carbon dioxide by means of a Haldl 
Henderson gas analyzer Differential derivation of calories was made wii 
the aid of Lusk’s table* Blood sugar was determined according to u 
method of Folin and Malmros “ and urinary nitrogen by a modified micii 
Kjddahl method \ 

The diets employed in this study were isocaloric but of varying carl^— 
hydrate, protein and fat composition (table 1) The actual foods used in 
these diets are presented in tables 2, 3 and 4 


Table I 

Isocaloric Breakfasts 



CHO 

sni 

Protein 

sm 

Fat 

sm 

Total 

Calories 

High CHO 

82 

9 

4 

400 

High Protein 

26 

55 

8 

396 

High Fat 

20 

8 

32 

400 


Observations 

Administration of a high carbohydrate breakfast resulted in a definite 
increase in the blood sugar level in one hour, followed by a rapid fall to a 
level of 69 mg per 100 c c at the end of two hours The fall in blood sugar 



METABOUC EFFECTS OF ISOCALORIC MEALS 


915 


Table II 


High Carbohydrate Breakfast 


item ! 

Quantity 

cm 

CHO 

SIA 

Protein 

gm 

Fat 

gm 

Calories 

Orange luice 

Comna^ 

200 

12 

20 

10 

2 

2 

■ 

88 

48 

Sugar 

9 

9 



36 

Bread 

50 

26 

4 


120 

Butter 

4 

0 


3 

27 

Jelly 

20 

15 


0 

60 

Milk 

30 

2 

1 1 

1 

21 

Total 

— 

82 

i 

9 

4 

400 


Table III 

High Protein Breakfast 


Item 

Quantity 

sm 

CHO 

gm 

Protein 

gm 

Fat 

gm 

Caloric* 

Skim milk 


20 

14 

3 

163 

Lean beef 

30 

0 

7 

3 

55 

Cottage cheese 


6 

34 

2 

178 

Total 

— 

26 

55 

8 

396 


Table IV 
High Fat Breakfast 








Item 

Quantity 

gm 

CHO 

gm 

Protein 

gm 

Fit 

gm 

Calones 

i "" 

^ ornflakes 

IS 

15 

3 

0 

72 

Cream 19 per cent 

160 

5 

5 

32 

328 

Total 

— 

20 

8 

32 

400 


level was associated with hunger and weakness Following this episode, the 
blood sugar level gradually returned to normal (chart 1) Administration 
of a high protein meal of the same caloric value, on the other hand, ^^as 
followed by a definite sense of well-being and a maintenance of normal blood 
sugar level throughout the six-hour experimental period (cliart 1) Fol- 
lowing a high fat meal, blood sugar levels fell more slow'ly than after the 
high carbohydrate meal, reaching a low level of 71 mg in fi\e hours Hjpo- 
glycemic symptoms were noted following the high fat breakfast, but were 
less severe than following the high carbohydrate meal, and occurred much 
later (chart 1) There w'as a striking rise m metabolic rate one hour after 
the high carboh)'drate meal followed by a return to basal le\cl in two hours 
After the ingestion of the high protein meal the metabolic rate remained 
elevated tliroughout tlie experimental penod The ingestion of llic high fat 
meat had little influence on metabolic rate (chart 2) 
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CHANGES IN BLOOD SUGAR 
FOLLOWING VARIOUS ISOCALORIC MEALS 



CHANGES IN METABOLIC RATE 
FOLLOWING VARIOUS ISOCALORIC MEALS 
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Differential derivation of calories following the ingestion of the vanous 
meals is depicted in chart 3 One hour after die ingestion of the high car- 
bohydrate breakfast there was a decided increase in the percentage of total 
calories derived from carbohydrate, during the remainder of the period, 
however, there was a gradual decrease in die percentage of calories derived 
from carbohydrate The percentage of calories derived from fat increased 
greatly during the last half of the experimental period The percentage of 


CALORIC CHANGES 

FOLLOWING VARIOUS ISOCALORIC MEALS 

HIGH CARBOHYDRATE BREAKFAST 



HIGH PROTEIN BREAKFAST 



HIGH FAT BREAKFAST 



CUAKT 3 


calories denied from protein changed but little follow mg the high carbo- 
hydrate meal 

Following the ingestion of the high protein meal, a decided increase wa*. 
noted in the percentage of calorics denied from protein This increase per- 
sisted throughout the entire six-hour period Calorics denied from carbo- 
h 3 'drate decreased throughout this studj iihcrcas calories denied from fat 
changed relatiieli little 

A gradual increase m the percentage of calorics denied fr<»m f.it followed 
the ingestion of the high fat breakfast This was a'ssociaitd with a grailii.d 
decrease m the calorics denied from tarbohidratc Xo cignificant clnngc 
occurred m the percentage of calorics denied from protein 
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Discussion 

Hypoglycemic symptoms are experienced by many individuals two to 
three hours following meals , symptoms are most likely to occur following the 
ingestion of a meal of high carbohydrate content Differential derivation of 
caloiies following the high caibohydrate meal used in these studies disclosed 
a rapid change from predominantly carbohydrate metabolism to piedomi- 
nantly fat metabolism during the second to thud hour This change was 
taking place at the time h3rpoglycemic symptoms occuried It is probable 
that the inability of many individuals to effect a rapid and smooth transition 
from a metabolic state involving the utilization of carbohydrate to one 
utilizing fat as the major source of energy results in the occurrence of 
hypoglycemic symptoms during this transition 

The occurrence of postprandial hypoglycemic symptoms is known to 
result 111 loss of efficiency, and it would appear to be desirable to provide 
intermediate nourishment at this time for workers despite loss of time and 
difficulties involved m making suitable arrangements In some occupations, 
however, it is not possible to provide intermediate nourishment even though 
the desirability of such a procedure is evident The ingestion of a meal of 
predominantly carbohydrate content, followed in two to three hours by 
hjrpoglycemic symptoms which are m turn relieved by the ingestion of more 
carbohydrate, may result in the establishment of a vicious circle which in 
tuin may lead to obesity The benefits which might be derived from in- 
creased protein in the diet under these circumstances are appaient 

The advantages of employing a diet high in fat and high in piotein in the 
treatment of patients witli spontaneous hypoglycemia have been pointed out 
by Waters,* Clark and Greene,® Conn,® and Swanson and Greene'^ The 
sustained increase in metabolic level which follows the ingestion of protein, 
in contrast to carbohydrate, may also be advantageous That a diet of high 
protein content is not harmful to a normal individual has been demonstrated 
in a convincing manner by Stefanson ® who lived in this country for one 
3'ear on a diet consisting almost entirely of protein and fat 

The limitation of protein as a source of food for the duration of the war 
makes the piovision of a high protein diet a practical impossibility, but does 
not prevent the substitution of moderate quantities of protein for carbohy- 
drate in every day diet For the obese individuals skim milk and cottage 
cheese may be used advantageously, whole milk, cheese, nuts and soy bean 
meal may be used in the diets of nonobese individuals 

Conclusions 

1 In a normal subject the ingestion of a breakfast high in carbohydrate 
and low' in protein and fat was followed by hypoglycemic symptoms in one 
to two hours, an isocaloric breakfast high in fat and low in carbohydrate 
and protein was followed by hypoglycemic symptoms at a later hour, an 
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isocalonc breakfast high in protein and low in fat and carbohydrate was 
followed by an improved sense of well-being and no symptoms of hypo- 
glycemia The blood sugar levels following these three breakfasts corre- 
sponded closely to tlie clinical symptoms 

2 A sustained increase in metabohc rate occurred following tlie in- 
gestion of the high protein breakfast, a transient increase in metabolic rate 
followed by a fall below tlie basal metabohc rate was observed after the 
ingestion of an isocalonc high carbohydrate breakfast, no significant in- 
crease in metabolic level followed the ingestion of an isocalonc high fat 
breakfast 

3 Following the ingestion of the high carbohydrate breakfast, dif- 
ferential derivation of calories reflected striking fluctuations in the cliaracter 
of the food substances utilized as sources of energy These fluctuations 
did not occur following the isocalonc high protein and high fat meals 

4 The disadvantages which may attend the ingestion of meals pre- 
ponderantly carbohydrate in content are discussed and the possible advantages 
of an increased protein content are suggested 

The authors arc indebted to Miss Marion J Brian, dietitian in cliargc of the Metabolic 
Unit of tlie Peter Bent Brigham Hospital, for her assistance in this study 
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THE PROBLEMS OF THE INTERNIST IN 

THE NAVY’* 

By R E Duncan, F A C P , Captain, (MC), U S N , Bethesda, Maryland 

Most of the pioblems which aie to be discussed will seem commonplace 
and in civil practice they would probably be routine matters However, 
when considered in the light of the lequirements of strenuous and arduous 
military duties, they present additional issues for the consideration and de- 
cision of the internist 

In general, the pioblems of the naval internist fall into three mam cate- 
gories First, those concerned with the proper physical selection of per- 
sonnel, or the elimination of applicants for the service showing physical 
defects whidi are of present or may be of future significance Secondly, 
the maintenance of physical fitness among our entire personnel This in- 
cludes the management and treatment of illness developing m oui men, in 
accordance with the very best medical practice And thirdly, problems en- 
tailing a decision as to whether or not certain diseases are of sufficient 
import to warrant the retirement of individuals in whom they develop 

The maintenance of an efficient Navy demands personnel who are in the 
very best of physical condition It is the duty of our recruiting officers to 
exercise the greatest of care in selecting personnel Many medical condi- 
tions which are of no great consequence under the ordinary demands of civil 
pursuits may be of considerable moment when the individual is subjected to 
the rigorous and exacting duties of naval life Pulmonary tuberculosis in 
a preclinical, quiescent or arrested stage is a notable example of such a 
condition In civil life, these lesions may never cause disability, but under 
military conditions involving strenuous physical exeition, long hours and 
sustained effort and residence in tropical climates, they almost invaiiably 
bleak down 

The importance of incipient hypertension in the naval forces cannot be 
exaggerated The medical examiner is repeatedly confronted with the 
question of accepting a candidate who is otherwise perfectly normal, often of 
unusually fine physique, whose blood pressure tends to be somewhat elevated 
It IS appreciated that excitement elevates arterial tension and that is why 
examiners are directed to take a number of readings under varying condi- 
tions On the other hand, a patient possessing a definite hypertension may 
at times present a normal blood pressure reading In fact, the blood pres- 
sure of hypertensives is notoriously labile We know, however, that if the 
blood pressure rises to abnormal heights it may mean actual hypertension, 
prehypertension or potential hypertension 

* Presented before the Regional Meeting of the American College of Physicians, Chi- 
cago, 111 , November 21, 1942 
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Can we afford to turn down the borderhne or mild hypertensive in time 
of war when millions are needed for our militaiy’’ forces^ We all know 
that this man will be good for even most strenuous physical activity for 
years before definite hypertension appears or becomes a fact However, if 
the Navy accepts this candidate and if his blood pressure increases because 
of the natural course of the disease, the finding of a definite hypertension 
after the man has been in the service for some time can, by present laws, be 
construed as caused by or aggravated by service in the Navy In the case 
of an officer he will be retired with three quarters of his base pay for the 
rest of his life These few remarks show the peculiar angles of the question 
of incipient hypertension in tlie Navy 

The question as to the significance of the systolic murmur heard over the 
mitral or apical regions is ever with the medical examiner In civilian prac- 
tice, if after a thorough work up the internist cannot deade whether the 
murmur is of functional or organic origin, he advises the patient to return 
for reexamination the next day, week or month, and meanwhile permits the 
man to carry on all routine physical activities Not so in the Na\y, the 
exammers may have to decide immediately in case tlie candidate has come 
from afar, and usually without the benefit of the electrocardiograph, stetho- 
cardiograph, fiuoroscope or kymograph He has to take the full respon- 
sibility of deciding the origin of this suspicious systolic murmur in spite of 
the fact that at times it is quite difficult to make a decision, and when in fact 
there is still no completely sure way of deading its origin 

Many other problems having to do with tlie exclusion of the unfit have to 
be solved Is the albuminuria noted in the othei^vise desirable young ap- 
plicant benign or does it have a pathological significance^ The question as 
to die importance of a persistent tachycardia or a cardiac arrh3'thmia must 
be carefully evaluated The consideration of diese and other conditions 
found m applicants for the Naval Service are very practical matters with 
which the internist must be concerned 

The naval internist plays only a modest part in maintenance of phjsical 
fitness among our personnel The officer trained in public health and sani- 
tation has a much wider field, finding and perfecting methods for the control 
of epidemic and infectious diseases In the Navy ever} officer and man 
must be phj'sically fit to perform his duties at all times, in all places and 
under any conditions Notlnng disrupts organization on board ship more 
than men on the sick list Take for example a gun crew on an) of our 
ships , here w'e find team w ork in its highest state of efficiencj’ E\ erj' man is 
a specialist in his assigned task The gun pointer spends manj hours find- 
ing means to increase the speed w ith ivhich he can get on his target The 
gun captain works to find wajs of correlating his group so that extra salvos 
may be put in the air The training of this crew takes months Should 
some of these men become frequent Msitors to the sick list the eflicicnc\ of 
the whole group is gone 
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In the management and treatment of the sick our problems are, with few 
exceptions, no different from those m civil life Our hospitals are all 
equipped with every modern facility for proper diagnostic study, therapeutic 
management and nursing attention I believe that our naval hospitals 
furnish the finest example of group piactice There is no cut-throat com- 
petition and a helpful cooperative spirit prevails Our hospital ships and 
base units are likewise very well equipped, and it is only on small ships on 
independent duty and some few small outlying stations that the internist may 
have to rely on his five senses and ingenuity alone The four quai ters of the 
globe are covered by our Navy and the internist must have a working knowl- 
edge of the diseases common to both the tropics and the arctics He must 
keep abreast of modern methods of prevention and treatment of these tropical 
diseases which are of naval importance The tropical diseases of greatest 
importance at present which are apt to become of increasing importance aie 

Malaria (including Blackwater Fever) 

Dengue 

Dengue-like fevers (Sand Fly Fever) 

Dysenteries, both bacillary and amebic 

Those of potential importance which may become disabling to naval pei- 
sonnel are 

Typhus and other rickettsial diseases 

Cholera 

Yellow fever 

Plague 

The relapsing fevers 

Infectious jaundice and other leptospiroses 
Oroya fever 

In our combatant areas, both the African and Southwest Pacific, malaria 
is more important than all the rest of these tropical diseases combined The 
Bureau of Medicine and Surgery has just distributed to all medical officers 
a pamphlet "Notes on Tropical and Exotic Diseases of Naval Importance ” 
It IS well to become acquainted with the treatment of malaria as outlined in 
this brochure, as the shortage of quinine is rapidly becoming critical 

Although every effort is made to place the highly specialized internist 
in our larger hospitals where his special training and knowledge will be of 
most value, this is not always possible He must realize that although he 
may have been a heart specialist in civil life, he is now entering another 
specialty, military medicine, and must adapt himself to it 

I now come to the last group, i e , those considered for retirement This 
IS the one in which the problem of the internist in the service and the internist 
m civil life diverge. One of the most difficult problems the Naval internist 
has to contend with and one that calls for ability, judgment and service ex- 
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lenence is the question of invaliding from the service many desirable mem- 
ters whose training and experience are invaluable to the service 

One of tlie most distressing things that has come to our attention in the 
last 20 years is the apparent increase in coronary heart disease The man - 
gement of the typical coronary case has a different aspect in the naval 
ervice In avilian life the patient frequently finds it no hardship when 
old to let up a bit and lead a sensible life He doesn’t lose out and usually 
djusts himself very quickly On the other hand, we have made a hard and 
ast rule among our officers that no one who has had a frank coronary attack 
an return to active duty This may seem cruel and some of you may feel 
hat we are wasting valuable officer material Consider then the responsi- 
iility that falls upon an officer, espeaally of the line of the Navy Speed is 
he essence of everything today Our ships go faster, our planes fly at in- 
reasmg speeds This means that the officer in command of units, or a 
ingle unit must have his faculties alert at all times I can leave it to your 
magination what would happen to a number of ships in column, traveling at 
. speed of 30 knots, should tlie Commanding Officer of this division or the 
commanding Officer of a single unit collapse at his station on the bridge at 
he time the command was passed to change die course of the formation 
t IS for this reason that we cannot allow an officer who has had one serious 
leart attack to assume these spots of great responsibility 

Other types of cardiovascular disease present very much the same pic- 
ure How much stress and strain should we allow the individual who has 
ardiac valvular disease or who is carrying a very high diastolic pressure^ 
low long should we permit this man to go before we call a halt and retuni 
urn to civil life where he can be rehabilitated in a normal fashion ^ 

Another type of case that is of particular concern to the internist is the 
leptic ulcer, usually duodenal The majority of these cases just do not do 
veil in the naval service There is always the difficulty of obtaining tlie 
iroper diet and the threat of hemorrhage or perforation They usually 
eek duty where tliey can secure both diet and medical advice Even after 
lurgery they invariably come back to the internist The'se cases cientually 
lave to be invalided from the Service 

The naval mtennst is against continuing on tlie acti\e list those individ- 
lals requiring substitution therapy, for example hjpothjTOid states, diabetes, 
lernicious anemia, or those requiring maintenance doses of drugs such as 
hgitalis and quinidine In other words, a man who has to depend on a 
lottle of medicine for Ins efficiency is not a top flight officer 

In our larger hospitals we are gradually dnorcing sjphilis and skin from 
he medical services Tins brings up the subject of “Line of Dutj which 
s most important to every officer and man when he enters upon the sick list 
3is retired pay or pension w ill depend upon his abilitj to cstabliili hi<t line 
if dutj status The doctor must fairh judge his ca‘!c«i and ^cc that no in- 
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justices are done and that no means are overlooked to aid patients in clear- 
ing up delicate points which may mean everything to them in the future 
Duiing our lapid expansion some men have been accepted who have 
disabilities that later are brought to light The question as to whether these 
existed prior to enrollment or whether they were aggravated by service con- 
ditions has to be decided In fairness both to the Government and the man, 
much thought must be given to these matters 

At this point, this question may properly be asked What are we going 
to do with the officers or men with years of service who have great abihfy 
and experience^ Are their services to be completely thrown away and lost 
to the Navy^ The answer is “Yes’* so far as the active list is concerned 
However, m times of emergency such as the present one, we have adopted a 
system which is not unlike that used in civil hfe A certam number of these 
officers and men are recommended for ‘*spot jobs ” By spot jobs we mean 
carefully selected duties in which a man can give the Navy the benefit of his 
abihty and years of experience without subjecting him to the stress and 
strain of high responsibility Every attempt is made to keep their duties 
within the limits of their physical capacity At a time like this, the Nation 
and the Navy have the first call on service personnel, whether active or re- 
tired, but we as doctors try not to lose sight of the fact that the officer or man 
also lias some equity and that we must consider the dependents of these men 
In time of peace the internist is given every opportunity as he goes along 
to increase his professional efficiency by postgraduate work in our civil in- 
stitutions In this connection, the Navy is especially giateful to the men, 
mostly Fellows of the College, who have helped tram our internists in the 
field of cardiology, endocrinology, gastroenterology and respiratory diseases 
In time of war, these courses are of necessity limited as to number and are 
shortened However, it is the policy of the Bureau of Medicine and Sur- 
gery to be sure our internists attend as many of the clinics thoughout this 
country as it is physically possible for them to do 

The Medical Department of the Navy is now in a much better position 
to carry on with its many vital research problems On October 12, 1942, 
our new Research Institute was placed in commission as a unit of the Na- 
tional Naval Medical Center m Bethesda, Maryland It is a magnificent 
building and contains every type of equipment necessary for scientific re- 
search We were most fortunate m being able to obtain the services of Dr 
A C Ivy, Professor of Physiology and Pharmacology at Northwestern, as 
Director of Research for our Institute In addition to its well trained staff 
we have the cooperation and active participation of the leading scientists of 
the country through the medium of the Medical Division of the National 
Research Council For reasons of security, I am not at liberty to discuss 
the many problems under investigation, but I can assure you that they are 
all most important and pertinent to the war effort, and will result in the 
saving of many lives 
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In this brief review, I have merely attempted to give you an idea of 
what tlie internist m the Navy must do in addition to treating his patients 
In the past two years our Corps has been augmented by many outstanding 
intermsts from all sections of the country Many are now chiefs of the 
medical services in our hospitals All have rapidly adjusted to Service con- 
ditions and are doing a splendid job 

Reports coming in from all areas indicate that die Medical Department 
of the Navy is functioning in a smooth and efficient manner Just before 
leaving Washington 1 saw a report showmg that of all the casualties evacu- 
ated from the Solomon Islands by plane to other bases, the mortality was 
less than 1 per cent Reports coming from our hospital ships and mobile 
hospital bases located in remote sections of die world have been most grati- 
fying Yes — we in the Navy face the coming months and years with 
optimism and confidence in our ability to meet the tasks ahead We do 
this with the sure knowledge that we will continue to receive the whole- 
hearted cooperation and support of the American College of Physicians and 
the profession as a whole 


MEDICAL CARE OF AVIATION PERSONNEL 


By David N W Grant, Brigadier General, Air Surgeon, 

U S Army Air Forces, Washington, D C 

The opportunity to speak before the regional meeting of the American 
College of Physicians, an organization so well known for its pioneer work 
m elevating and improving the standards of medical practice, is indeed a 
pleasure. Your college has offered recognition to physicians attaining a cer- 
tain degree of proficiency, and at the same time, which is perhaps more im- 
portant, has provided through its scientific sessions and its publications, i" 
valuable postgraduate instruction 

Due to the efforts of such organizations, American medicine has indeed 
made phenomenal advances Since 1900, die total death rate per 100,000 
has been reduced nearly 50 per cent Deaths from diphtheria have decreased 
from a rate of 43 S to 2, typhoid fever from 36 to 1 9, pneumonia from 203 
to 80; tuberculosis from 202 to 40 Each year brings notable advances in 
the prevention and treatment of diseases Most of you can remember the 
treatment of diabetes without insulin, pernicious anemia without liver ex- 
tracts, hemolytic streptococcal infections without sulfanilamide; pneumonia 
witiiout oxygen, antiserum or the sulfonamides, and the deficiency diseases 
without speafic vitamins The chapter detailing the control and prevention 
of yellow fever and malaria is known to all of you These represent but a 
few of the advances made in our own hfetime The hst of unsolved medical 
problems is still long, but they are being solved at an accelerated pace 

With the great need for qualified physicians to meet the present emer- 
gency, the Army Air Forces and other components of the armed services 
have been obliged to draw heavily upon your membership At present, there 
are 125 of your fellows and associates in service with the Army Air Forces 
You will, undoubtedly, wish to know what your associates are doing and how 
their services are being utilized The special training of each physician 
entering the Air Forces, as indicated by internships, residencies, teaching 
and hospital affiliations, membership in the various specialty societies, col- 
leges and boards, is carefully evaluated Following a period of indoctrina- 
tion and basic training, he is assigned to duty where his training can best be 
utilized The Air Forces hospitals, of which there are several hundred (over 
400), vary in size from a few beds to those of 2000 beds and more The 
chief of the medical, surgical, orthopedic, laboratory, and other professional 
services, together with many of the younger men on each service, are selected 
individually A well-balanced staff is set up, thus utilizing every physician 
in that field for which he is best qualified Furthermore, as the organization 
of these hospitals is perfected, applications will be made to place them on the 

* Delivered before a Re gional Meeting of the American College of Physicians at Chi- 
cago, November 21 , 1942 
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approved hst for residencies Many of our young physicians who have had 
postgraduate training interrupted, wiU thus be allowed to continue in recog- 
nized postgraduate work, at least for a time Every effort is being made to 
encourage young medical officers to take the various boards and colleges 
while in service A directive is being sent to the commanding officer of 
each Air Forces hospital, encouraging the granting of short leaves of absence 
for the purpose of taking these examinations Whereas the older men and 
highly tramed specialists will work largely in the hospitals, many of the 
younger ones will have die opportuniiy of studying at the School of Aviation 
Medicine, Randolph Field, Texas Subsequent to graduation from this 
school, a year of further expenence and training, under supervision, is re- 
quired before the rating of flight surgeon may be obtained 

War brings to each physician in America the obligation to serve his 
country in whatever role he can best serve, but war also offers a challenge to 
the physicians of this country to solve its many complex problems The 
last war, undoubtedly, emphasized many new medical emergencies, some of 
which were eagerly studied, investigated, and solved The pandemic of in- 
fluenza which swept the world durmg 1917 and 1918 was a tremendous 
stimulus to saentific endeavor and research on respiratory diseases En- 
cephalitis appeared and demanded clinical and laboratory investigation, 
which furthered the knowledge of this dreaded malady Even the impor- 
tance of measles as a serious disease, and the problem of its epidemiology 
was impressed upon all The first knowledge regarding the virulence and 
fatalities occurring in streptococcal pneumonia was acquired during the last 
war The many deaths that resulted from gas gangrene stimulated the lab- 
oratoiy workers to prepare its antitoxin The general interest and recog- 
nition of obscure cardiovascular problems were accelerated, and an almost new 
terminology evolved Vasomotor instability, effort syndrome, soldier’s 
heart, and neurocirculatory asthenia became common phrases in the medical 
wards Exceptional opportunities arose for the study of neuropsychiatric 
diseases, particularly in the field of functional disorders 

Out of the war came also the stimulus for airplane development, which 
dramaticall}' demanded that the horizon of medicine be widened to in- 
clude the almost linuUess stratosphere AVhen man adapts himself to the 
air and is subjected to great speed, rapid changes in altitude and temperature, 
and sustained periods at high altitude, numerous phjsiological disturbances 
occur Psychological hazards are present also ^ch member of the fljing 
crew' faces the possibilitj of sudden death from the daj his training begins 
Facing death in the heat of battle is far different, psjchologicalh, from en- 
during the fear of it during the many months of training Thus, necessity 
gave birth and sanction to aviation mediane 

A tremendous amount of work is now being done in the Air Forces Classi- 
fication Centers in an attempt to evaluate prospective members of the living 
crew The purpose is to ^ect those men with special physical and mental 
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qualifications, resistant to these stresses Oxygen indoctrination programs 
and low-pressure chamber research work is progressing and has already added 
a tremendous fund of knowledge, invaluable in the care of the flying crew 
When the best qualified candidates for the flying crew have been selected and 
training instituted, the never-ending struggle to adjust man to his new en- 
vironment begins Part of this adj'ustment is accomplished by improved 
mechanical flying equipment, and part by conditioning the crew both physi- 
cally and emotionally The flight surgeon must be keenly aware of the 
many medical problems pecuhar to the flying crew He must be able to 
differentiate and interpret the various components of flying fatigue Flying 
fatigue is difficult to define, but its results are obvious It may produce in- 
difference or excitement, fear or bravado, loss of confidence, slowing of 
reaction time, all of which contribute to accidents and failures in accomplish- 
ing a specific mission It may, genemlly, be defined as the sum total of 
physical and emotional disturbances felt by each member of the flying crew 
This must be interpreted individually, as it varies widely It consists of the 
actual physical fatigue, the stress of psychological hazards, the monotony and 
boredom of the training grind, unpleasant living conditions, lack of recre- 
ation, irregular hours, insufficient sleep due to operational necessity or exces- 
sive personal indulgence, physiological changes due to altitude or flying con- 
ditions, and probably many more factors These stresses affect not only the 
psychologically unstable individual, but are manifest m all members of the 
crew in varying degrees The flight surgeon must detect and identify these 
sjrmptoms early, correcting the particular phase of fatigue involved In 
short, he must live, eat, play, and fly with the crew to fulfill properly his 
role as physician, father-confessor, and friend, for it is upon him that the 
responsibility rests of keeping the crew fit to fly 

Air evacuation of casualties is another phase of aviation medicine which 
will play a considerable role in this war Studies are being made with re- 
gard to the types of cases which can be moved by air and to what altitudes 
It must be determined how soon casualties of various types can be evacuated 
to this country, thus saving personnel, supplies, and shipping That large 
numbers of troops, both ground and air forces, will be moved in this manner 
IS certain This is but another of a thousand pioneer problems undertaken 
by the Army Air Forces 

Today, this challenge to physicians is greater than during the last war 
for the opportunity now is unique Never before in history has a thoroughly 
mixed population, taken from all sections of this country, been transported to 
every distant corner of the world The diseases, epidemics, and medical 
problems of all countries, climates, and peoples are now ours to solve Let 
every physician in America, whether he serves his country with the armed 
forces or at home, accept this challenge, and though his sacrifice is great, 
make his contribution to the advancement of medical knowledge during this 
crisis 



PEPTIC ULCER IN THE UNITED STATES NAVY^ 


By Victor W Logan, M D , F A C P , Lt Comdr (MC) US N R , and 
Paul W Bransford, M D , Lt (j g ) (MC) U S N , 
Philadelphia, Pemtsylvanta 


Thirty-five years ago the Surgeon General of the Navy listed in his 
Annual Report but two admissions to tlie sick list under gastric ulcer, or 
"ulcus gastricum” as it was then termed in the offiaal nomenclature Since 
that time there has been a steady rise in the incidence of all peptic ulcers 
Thus, five duodenal and 21 gastric ulcers were hsted in 1912, and 28 duo- 
denal and 35 gastric ulcers m 1920 

In the accompanying table (table 1) tlie trend of U S Navy admission 
rates for duodenal ulcer is shown from 1924 up to the last prewar year. 


Table I 


Admission Rates per 100,000 


1924 

41 

1925 

62 

1926 

79 

1927 

89 

1928 

95 

1929 

104 

1932 

no 


Ulcer, duodenum 

U S Navy 

1933 

123 

1934 

136 

1935 

145 

1937 

114 

1938 

91 

1939 

92 

1940 

117 


1940 Kantor^ gives somewhat different figures for the U S Army, 
asserting tliat in 1930 the admission rate for duodenal ulcer was 110, rising 
to 160 m 1939 Just why the Army should ha\e a higher rate than the 
Navy for the same peacetime decade is not clear Nor is it clear ^\hy in 
1935 tlie Navy liad its highest rate of ulcer admissions 

The most recent statistics ai'ailable are those contained in the Annual 
Report of tlie Surgeon General of the U S Naiy for the 3 ear 1940 As 
will be seen 111 table 2, ulcer, duodenum, ranks seventh among diseases of 
the digestive system in admissions to the sick list, but it ranks first in ntitn- 
bei of sick daj's per case 

Of the 305 peptic ulcers reported, 15 per cent were gastric ulcers Tins 
high incidence of gastric ulcer is identical nith that gi%cn b\ Allison and 
Thomas ~ for tlie Royal Naiy in the same 3 ear, but it is markcdi3' at \ariancc 
witli the recentl3' reported findings of Chamberlin ® and Berk ® of the U S 
Army, and Urquhart and his associates® of the Canadian Evpcditionaiy 
Force For gastric ulcers constituted less than 5 per cent of the peptic 
ulcers in eacli of tlie latter senes 

* Presented before tlie Fiftli Annual Rcsionil Electing: of the Vnii.nuin CoHcrc of 
Plijsiaans, Phihdelphn Pi , October 23, 1W2. - . « , 

(Notf Authorization Ins been obtained from tlie Surgeon Gc.icnl tor pjbltcaiici ) 
The wnters of this piper wnh to stitc tint the opinions ind awcnion* co itiincd bc-c 11 
are prmte ones and ire not to be construed as olncnl or reflecting the new < <' the Xi 1 
Depirtment or the naral sen ice it large 
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Table II 


Clziss 3 Diseases of the Digestive System U S Navy, 1940 


DIscbsc 

Number of New 
Admissions 

Admission Rate 
per 100,000 

sick Days 
per Case 

1 Gastroenteritis, acute 

2282 

1126 

51 

2 Appendiatis, acute 

2263 

1117 

22 8 


678 

335 

172 

4 Appendicitis, chronic 

630 

311 

25 9 

5 G^tntis, acute 

554 

273 

77 

6 Cholangitis, acute 

480 

237 

22 0 

7 Ulcer, duodenum 

238 

117 

! 571 

Ulcer, stomach 

39 

19 

49 7 

Ulcer, duodenum, perforated 

22 

11 

56 4, 

Ulcer, stomach, perforated 

6 

3 

— 

All peptic ulcers 

305 

155 



Had all the peptic ulcer patients of the Navy in 1940 been concentrated 
m one hospital, a ward of 47 beds would have been occupied continuously 
throughout the year Further, peptic ulcer in 1940 occasioned the invalid- 
ing from the service of 20 per cent of those admitted witli this disease, 61 
enlisted men and 7 officers — ^more invalidmgs from the service than from 
asthma, or diabetes, or rheumatic fever, or arterial h 3 ^ertension, oi nephritis 
Similarly, the British medical writere have stressed the seriousness of the 
peptic ulcer problem in tlie armed forces Sir Arthur Hurst stated that 
“dyspepsia” in 1940 accounted for 17 per cent of all admissions to the mili- 
tary hospitals of England, and in May 1941 an editorial in the Canadtan 
Medical Association Journal went so far as to state that peptic ulcer was the 
major disability of wartime 

Palmer^ has recently leviewed the Biitish figures and compared them to 
the findings of our own Army surgeons There is a remarkable similarity in 
the statistical facts, and, in essence, they find that digestive diseases account 
for about 15 per cent of all medical patients admitted to military hospitals, of 

Table III 


Ulcer Cases m Military Hospitals (British figures from Brockbank*, United States and 
Canadian figures from Chamberlin,* Berk,* and Urquhart *) 


Viitlior 

Hospital 

Total G I 
Admissions 

% Ulcer 

% Duodcnil 

British 





Allison and Thomas 

Naval 

100 

45 

85 

Brockbank 

Military 

931 

42 5 

84 

Graham and Kerr 

Military 

246 

64 

85 

Maingot 

Genmal 

256 

56 

89 

Morris 

Military 

500 

50 

— 

Payne and Nenman 

EMS 

287 

89 

80 

Spillane 

Military 

200 

32 

84 

Willcox 

EMS 

41 

69 

73 

United States and Canadian 

Lawson Gen 

316 



Chamberlin 

31 

95 

Berk 

Tilton Gen 

113 

43 

94 

Urquhart 

15th Can Gen 

- 1 


96 
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these, about 40 to SO per cent are due to peptic ulcer, and of these ulcers, the 
British find that 85 per cent are duodenal, whereas the Americans and Cana- 
dians report 96 per cent duodenal The exact figures are given in table 3 


Peptic Ulcer in the Philadelphia Naval Hospital 

The admission rate for peptic ulcer cases among active service men in 
this hospital IS not higher than 1 per cent, but even though our series is small. 
It may be profitable to review the experience of the staff with the ulcer pa- 
tients who have come to us in the eight war-months ending September 30, 
1942 Our data are summarized in tables 4 and 5 


Table IV 

Peptic Ulcer at the Philadelphia Naval Hospital. 
8 months ending September 30, 1942 

Ulcer, duodenum 

a Perforated 4 

b Hemorrhage 1 

Ulcer, stomach 


23 cases (85%) 
4 cases (15%) 


Total Peptic Ulcers 
Ulcers existing prior to entry 
Officers with ulcer 
Enlisted men with ulcer 


27 cases (100%) 
8 (30%) 

3 
24 


Table V 

Disposition of Peptic Ulcer Patients, U S N H , Philadelphia, 

8 months ending September 30, 1942 

Discharged to duty 7 (Officers 0, CPO 1, Men 6) 

Limited to duty ashore only 5 (Officers 2, CPO 3, Men 0) 

Invalided from the service 15 (Officers 1, CPO 1, Men 13) 

Total 27 (Officers 3, CPO 5, Men 19) 

On reviewing tlie ser^ ice records of the group, several types stand out 

1 The reciuit Avhose very entry into the service precipitates his ulcer 
With no prior ulcer history', his symptoms appear v ithin one month 

2 The recruit who has failed to recognize his preMOUS ulcer episodes 
His s}mptoms appear A\ithin six months 

3 The reciuit ^^ho knows he has an ulcer, and who iin-ariabl} remarks 
"No one asked me if I had an ulcer when I enlisted (One man had a six 
inch upper right rectus scar, the result of a perforation in 1932 ) 

4 Men w'ho have sei^'ed the Navy foi some time and deielop an ulcer in 
the normal course of events 

5 The retired chief pett} officer who is called back to aclne duU at an 
age when readjustment is not easj 

The three officers with w'hom we had to deal fell into the first and fminh 
categories 

•In contrast to U S Veteran Administration patients who l«\c i hic’i ■«dni«««'i rate 
for peptic ulcer 
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Table 5 records the disposition of our 27 cases Three of the mvahdings 
represented errors of judgment in previous discharges to duty One officer 
and one of the men, sent back to duty after satisfactory response to treat- 
ment, relapsed within one week One retired chief petty officer, who had 
been called back to active duty, developed an ulcer late in 1941, but he im- 
proved after hospitalization and was sent to limited shore duty In three 
weeks he relapsed and had to be retired unlit for mobilization afloat or ashoie 

The Disposition of Ulcer Patients in Military Medicine 

Disposition of the ulcer patient m the naval service is entrusted to the 
medical officer in charge of the case, provided he feels that the man is lit to 
return to duty Otherwise he must submit the facts to a Board of Medical 
Survey which makes recommendations, subject to the approval of the Bureau 
of Mediane and Surgery 

As we have seen, in past years only 20 per cent of those suffering from 
ulcer have been invalided from tlie U S Naval Service The British, early 
in the war, according to Brockbank,® sent most of the men who responded to 
treatment back to duty However, so many relapsed that the War Office 
had to issue a ruling in the letter of February 1, 1941, giving these causes 
for invaliding from service (1) A long chronic history of ulcer indigestion, 
with anemia, loss of weight, or tenderness (roentgen-ray confirmation not 
obligatory) (2) Active symptoms, with a lesion proved by roentgen-ray 
(3) A history of perforation or massive hemorrhage 

Urquhart * of the Canadian Expeditionary Force, after having had the 
unpleasant eiqperience of readmitting, within three months, 26 out of 40 men 
sent back to duty, came to the conclusion that “all cases of active duodenal 
ulcer should be invalided ” Smellie,® in a recent article, agrees with him, 
saying “Whenever the diagnosis of ulcer has been established, the soldier 
should be invalided, and returned to civilian life m the shortest possible time ” 

Chamberlin* of the Lawson General Hospital m Atlanta states “The 
man with a peptic ulcer is unfit for military service ’’ On his hospital sei- 
vice, all the enlisted men with ulcer and 16 out of 18 officers with ulcer were 
invalided from the Army Only two officers were retained for assignment 
to limited duty 

Palmer,^ on the other hand, feels that “under proper conditions, patients 
with peptic ulcer are capable of performing many important tasks Hence 
they may be assigned to limited duty within the continental United States, 
under conditions permitting them to carry on such dietary and other therapy 
as may be necessary ” 

Allison and Thomas * of the Royal Navy distinguish between different 
types of ulcer cases They state that “when pain is characteristic, and has re- 
curred over a long period, there are strong reasons for invaliding,” and 
“that men who have suffered from hemorrhage or perforation, even if re- 
covery is complete, should be invalided ” Otherwise they feel that patients 
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who have done well under treatment may be returned to duty with recom- 
mendation for shore service or for ships carrying a medical officer 

Discussion 

What then should be our policy m dealing with the ulcer problem m the 
United States Navy^ First, we must make greater efforts to discover and 
eliminate the man who has a peptic ulcer before his entiy into the service 
This can be accomplished only through the diligence of the medical officers 
who are charged with the examination of prospective naval personnel Re- 
cent health records have carried this sivom statement “I hereby certify that 
I do not suffer from venereal disease, bed-wetting, asthma, hay fever, rheu- 
matism, fits or insanity, flat or low arches ” Would it not be well to add ulcer 
and chrome indigestion? 

It would be folly for us to ignore the experience of the British and make 
the mistakes against which we have been warned This will mean that 
whereas formerly we sent 80 per cent of our ulcer patients back to duty in 
peacetime, we must now exercise the utmost caution in discharging these men 
even to limited duty It is our belief that the best interests of both the pa- 
tient and the naval service demand that no officer or enlisted man, suffering 
from peptic ulcer, should be discharged to duty without the recommendation 
of a Board of Medical Survey, approved by the Bureau of Medicine and Sur- 
gery The Board of Medical Survey, further, should recommend for return 
to duty only those ulcer patients who are definitely indispensable and whose 
case histones are most innocuous 

In considering tlie question of fitness for duty, it must be remembered 
that response to treatment in the hospital is not sufficient justification for 
making a prognosis Will power to resist some of the pleasures of leave 
and liberty, intelligence sufficient to follow a convalescent ulcer diet at the 
regular mess, and emotional stabihty are elementary requisites for the ex- 
ceptional case of healed peptic ulcer whom we may, with any degree of hope, 
send back to full duty For this reason, before disdiarge we feel that it is 
W'ise to allow the man liberty several times, and, after the principles of the 
ulcer diet have been explained to him, to insist that he choose his food in the 
regular mess for some time Patients who have had a perforation, a ma«!- 
sive hemorrhage, oi gastric surgery should, probably, ahvaj'S be m\ahdcd 
from the service 

Occasionally the urgenc} of the times maj justifj risking a recurrence 
As an illustration, we w'ere about to recommend the discharge of a man from 
the service, w'hen, by chance, one of his officers called to see him We wore 
informed that this patient was one of 20 men capable of teaching the repair 
of a secret precision instrument Had w c depri\ ed the Na\ j of Ins sen ices 
many hundreds of Ines might ha\e been lost Likew ise, Officers and Chief 
Petty Officers who ha^e special skills acquired from long na\al str\icc arc 
not to be discarded lightly in these times Thc> should be considered for 
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limited duty ashore, where they may live with their families and run no 
greater risk of recurrence than if they were in civilian life 

Aside from these special cases, tliere is little reason for retaining the 
ulcer patient, whether he be officer or enlisted man From the evidence at 
hand, the odds are that he will have a recurrence on active duty It is all 
very well to say that on our large ships there are able surgeons and ample 
facilities for handling ulcer emergencies, but we doubt whether the medical 
officer who treated the man in our series for massive hemorrhage at sea, 
while esqiectmg contact with the enemy, would agree 

Summary 

1 The statistics on peptic ulcer'from the Annual Reports of the Surgeon 
General, U S Navy, from 1917 to 1940 are reviewed and discussed 

2 Twenty-seven cases of peptic ulcer that were discharged from the U S 
Naval Hospital, Philadelphia, Pa , during the eight months ending September 
30, 1942, are analyzed 

3 The question of disposition of the ulcer patient in military life is pre- 
sented with points of view from various observers of the problem 

4 The authors conclude that no naval officer or enlisted man suffering 
from peptic ulcer should be discharged to duty without the recommendation 
of a Board of Medical Survey (subject to the approval of the Bureau of 
Medicine and Surgery) It is also stated that the Board of Medical Sur- 
vey should recommend for return to duty, only those patients who are most 
indispensable and whose case histones are most innocuous 
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MILITARY NEUROPSYCHIATRY IN THE 
PRESENT WAR* 


By E H Parsons, M D , t Atlanta, Geoigia 


I 


Miutary medicine reflects both the military operations of the period 
considered and the current stage of medical advance Eacli Avar has pre- 
sented Its own peculiar medical problems, some of which were not solved 
until after hostilities had ceased, some of whidi were solved brilliantly dur- 
ing die heat of battle, and others of which still remain The scurvy of 
Washington’s troops, the dysentery of both armies in 1861-1865, the 
typhoid of 1898, and the influenza of 1918 are as identifying in militar}' 
medicine as are the tactics of the campaigns in which these medical problems 
arose If one considers onty the official reports of these wars, psychiatric 
problems either did not exist or were inconsequential in the American Armies 
until 1917 Actually, of course, these disorders did occur, were occasionally 
recognized and rarely reported 

As early as 1856 ‘ there Avere enough psychotic American soldiers, 
sailors, and mannes to Avarrant the founding of what is noAV know'n as St 
Elizabeth’s Hospital in Washington, D C P^’chiatric disorders, hoAiCA'cr, 
Avere not a military problem in any army until the Russo-Japanese War Avhen 
the Russians first reported large numbers of mental disorders, particularly 
among die officer personnel engaged in diat brief Avar ® The Japanese re- 
ported none The German Army, prior to 1914, recognized sucli disorders 
and cliaractenstic Teutonic studies Avere begun The Surgeons General of 
the U S Army and the U S Navy started postgraduate stud}' in p^cliiatiy 
for medical officers at St Elizabeth’s Hospital in 1909 ® The late Dr W 
A White, then Superintendent of that institution, may Avell be considered 
the fadier of military psychiatry in this country Kay,* studying the British 
Army in 1912, found, apparently to his surprise, that mental disorders A\crc 
present m a significant number eA'en during times of peace He sum- 
marized his studies in AA'hat was dien a satisfactory statement, ’Tnsanity i*; 
invariably increased as a result of Avar” King,* m 1914, rcAicAAcd the 
neuropsychiatric state of the U S Army and made scAeral obscrAationx 
which Avere, unfortunately, lost sight of m the Avar aaIiicIi followed three 
years later 

World AVar I, diat dress rdiearsal for today’s conflict, brought func- 
tional nervous disorders into prominence as a bj -product of A\ar Sutton ^ 
has expressed the belief that psAchiatrA made its first post-Kraepeliman prog- 


*Read before Rceional Meeting, American College of Phvsicans, Mlinta, Georgia, 
March 14, 1942 Recened for publication April 22, 1942. 

t Major, Medical Corps, U S, Qiicf of Ncoropsjchiatnc Sen ice, Lawson Gcnenl Hc«. 
pital, Atlanta, Georgia 
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ress with the stimulus of the World War I case load Whether one can 
consider this huge case load with its accompanying social and economic 
results as beneficial or not is beyond the scope of this presentation It is 
clear, however, that more attention was directed upon disorders of the central 
nervous system, both functional and organic, during and after the first 
World War than previously 

That unfortunate term, “shell shock,” made its appearance m both lay 
and medical literature during this period One wonders if psychiatry, and 
military psychiatry m particular, will ever live down tins expression Many 
of the most prominent observers of that day subscnbed to compression, air 
pressure, high explosives and similar bizarre etiological explanations for 
cases which were, m avil life, recognized as clear-cut psyclioneurotic reac- 
tions* Hurst,' Osier,® and others of equal ability subscribed to this then 
popular explanation 

II 

The Boer War was diaractenzed by depression states* The Russo- 
Japanese War ® was characterized by alcoholic reactions, confusion states and 
gross hysterias My associates and I have been interested in observing the 
incidence and characteristics of the neuropsychiatric disorders we have 
encountered in the U S Army dunng the present war We can present at 
this time only a preliminary report based upon study of our first 200 cases 
These data permit an indication rather than a final determination These 
cases are shown m table 1 It is evident that more than 70 per cent of our 
cases fall into one of the following four groups * neuroses, psydioses, organic 
neurological or psychopathic personahly disorders 

Table I 

Military Neuropsychiatnc Admission 



No 

Percent 

Neuroses 

43 

22 

Psychoses 

37 

18 

Neurological 

35 

17 

Psychopaths 

28 

14 

Miscellaneous 

13 

7 

No NP disease 

13 

7 

No disease 

10 

5 

Mental defiaency 

9 

4 

Epilepsy 

Alcoholism 

7 

5 

3 

3 

Total 

200 

100 


New OSes We have observed the usual varieties of psychoneuroses in 
tins group but the most common neurotic reaction occurring here is that 
characterized by anxiety, depression, agitation, apprehension, suicidal drive, 
loss of energy, mental retardation, confusion, indecisivencss, insomnia and 
uncontrollable weeping Table 2 shows the incidence of these findings in 
20 cases of this series Anxiety ^vas present in each case as was depression 
Eleven of the 20 cases were regarded as markedly suicidal Three had made 
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suiadal attempts prior to arriving at the hospital, one by firing his service 
automatic into his left chest, another by leaping into a fire, and the third by 
cutting his wrist This group was further of significance in that 18 of the 
20 were officers and the other two were non-commissioned officers Three 

Table II 


No of Cases 

Anmety-Depression Neuroses 

No 

20 

Percent 

100 

Symptom 

Anxiety 

20 

100 

Depression 

20 

100 

Retardation 

20 

100 

Loss of energy 

20 

100 

Apprehension 

18 

90 

Suiadal drive 

11 

55 

Confusion 

10 

50 


were medical officers, three were chaplains and the remainder were from 
various arms and branches of the service Physical examination and com- 
prehensive laboratory and speaal exammation survey procedures revealed 
nothing of clinical significance m any of these cases The mean age of this 
group was approximately 34 years This is 10 years greater than the mean 
age of the entire series Longitudinal hfe histones and personality studies 
on this group of cases showed underlymg personalities uniformly diaracter- 
ized Ity meticulousness, inadequacies, perfectionism and dependence upon 
others for the most trivial of hfe deasions In eadi case of this group, the 
onset of the syndrome was relatively rapid, rarely extending over three weeks 
and, under therapy, recovery has been almost as dramatic It should be 
noted that relief from active military duty has been a therapeutic as well as 
an administrative procedure m each of these cases 

Psychoses The psychoses observed in this series have been predomi- 
nantly schizophrenic in nature These reactions have been most frequently 
encountered in young soldiers whose mihtaiy service has varied from one 
day to three months Sduzophrema, like measles, is a disease of recruits 
Of the 37 psychotic patients studied in this series, 33 were schizophrenics 
This group IS shown in table 3 It will be noted tliat 10 of these cases 

Table HI 
Schizophrenia 

No of Cases 
III prior to Army service 
Previously committed 
Previous shodv therapy 
Acute Schizoids 
Sdiizophrenic (chronic) 

had been known to the family as mentally ill prior to entrance into the 
military service Of tliese 10 cases, sc\cn had been prctiously committed 
to institutions for mental care and trttitment Four of the prc\ loiish com- 


No 

Percent 

33 

100 

10 

31 

•« 

/ 

21 

4 

12 

11 

33 

22 

67 
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mitted cases had been discharged from other hospitals as “recovered” follow- 
ing the use of one of the varieties of shock therapy 

Eleven of these cases presented an acute schizophrenic illness diaracter- 
ized by withdrawal, negativism, mutism, autistic thinking, severe mental 
confusion, preoccupation, paranoid delusional content, accusatory auditory 
hallucinatory experiences, affective impoverishment and loss of insight 
The underlying personality in these cases was characterized by sensitiveness, 
sh 3 mess, lade of self-confidence, defiaent sex drive and immaturity Under 
a rather simple regimen of protection, reassurance and graduated activity, 
all of this group recovered from the acute episode These cases, too, were 
discharged from the military service for both therapeutic and administrative 
reasons One of these cases was a young officer; the remainder were 
privates The mean age of the schizophrenic group was approximately 24 
years as was that of the smaller group who made rapid recoveries and of the 
total series of both neurological and p^diiatnc cases 

Organic-Neurological In this group the traumatic cases predominate 
as a medical reflection of military mechanization These cases aie not battle 
injuries but represent truck, tank, automobile and airplane accidents A 
smaller number of this group are peripheral neuntic syndromes sudi as Bell’s 
palsy and toxic neuritides following a variety of causative agents In the 
combat zone the organic, particularly die traumatic, group would be consid- 
erably larger and, with accelerated war preparation, may increase in the zone 
of the interior. 

Psychopathic Personality Disorders This group of unpleasant cases is 
present in our series m about the usual incidence rate of peace time Study 
of this group has shown us nothing peculiar to the present war period 

III 

We have studied neuropsychiatnc cases occurring in the U S Army 
during a mobilization and a war period None of our cases is from the 
combat zone The psychic stresses to which our patients have been sub- 
jected have been* (1) separation from home, familiar environs and the 
personal reassurance of the family, (2) strange occupations, (3) large 
responsibilities (in the case of officers), (4) fatigue, (5) impersonality of 
environment, (6) regulation of activities with loss of personal liberties, (7) 
strict accountability, and (8) antiapation of personal injury or death 
These are the basic stresses of the military recruit in any period The per- 
sonality who was meticulous, perfectionistic, dependent upon others for 
constant reassurance and personal guidance could only develop an anxiety 
state when subjected to the radical diange from his civil niche to military 
life The Swiss Army mobilized during World War I developed this syn- 
drome without firing a round® The German Army has had tins same 
problem*® and undoubtedly still does, although no information is now 
available on the point 
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The Bntish Army has divided its rrahtary psychiatry in the present war 
into the pre-Dunkirk and the post-Dunlurk periods “ In the earher period, 
mental deficiencies, epileptics and anxieties predominated With Dunkirk, 
however, exhaustion deliria and acute confusion states prevailed The 
Canadian Army studied by Bailhe showed, in the earher stages of this war, 
a preponderance of psychopathic personalities, mental deficiencies, organic 
cases and epilepsy His series showed a low mcidence rate of neuroses and 
psychoses Baillie's data are comparable to ours in that he studied 200 cases 
in the Canadian Army preparation penod of the war The Canadian, ac- 
cording to some observers,” has presented more psychosomatic manifesta- 
tions than has the U S Army group The exact cause for these differences 
IS not evident at this time 

In the cases which we have studied, the psychoneurotic syndrome of 
anxiety with depression has predominated as the neurosis of this war The 
psycliodynamics of this syndrome appear, upon the preliminary data now 
available to us, to be essentially that of an insecure, worrying perfectionistic 
personality placed in a position of what is, to him, intolerable stress with re- 
sultant anxiety, depression, retardation and related symptoms 

Schizophrema is the psychosis of major military significance now as it 
has been since the disorder was first recognized In the U S Army of peace 
time, this disorder is approximately three times as common as it is in the 
comparable age and sex group ra civil hfe ” This phenomenon has been 
studied several years by various workers Hoffman, Parsons and Hagan ** 
reported a 12 year follow-up study of these cases with findings whidi indi- 
cate less chronicity of this disorder among military personnel tlian among 
young men in civil life Duval and Hoffman continued these studies ob- 
serving that acute sdiizophrenic episodes with rapid onset and early recovery 
occurred m 47 per cent of their military cases Anderson is engaged in a 
similar study of these cases and suggests that they are not sdiizophrcma in 
the usual or dementia praecox concept The syndrome is clearly a psjdio- 
logic escape medianism whidi occurs in shy, timid, immature >oung men 
inducted into the military service or enhsted for the misguided purpose of 
"being made a man of ” 

We have not utilized shock therapy in the treatment of sdiizophrcma 
Twelve per cent of our cases had previously "recovered” after treatment by 
this method One-third of our cases have made what appears to be com- 
plete recoveries at tlie end of relatively brief hospitalization, and an addi- 
tional one-third were markedly lmpro^ed In our practice, therefore, shock 
therapy appears unwarranted 

Neurological disorders are, in the mihtarj scmce, predominantly trau- 
matic in ongm Disseminated sclerosis, however, is not infrequently en- 
countered as are a few brain tumors and a considerable number of peripheral 
neuntides An increasing number of traumatic neurological cases is ex- 
pected with accelerated training of mechanired force* and battle casuahns 
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The psychopathic personaUty is a constant military as well as civil prob- 
lem Cledkley^® has recently reviewed this problem in a most comprehen- 
sive manner Porter/® Parsons, Ewalt and Peake, and Hall®® have pre- 
sented the military maptitude of this group There is a unanimity of 
opinion that these individuals cannot be utilized in any part of the military 
service We feel that they cannot be treated, and we present no medical 
solution to this most important psychiatric problem today 

rv 

Our preliminary report deals with 200 military neuropsychiatric cases 
hospitalized during the period of preparation and early months of the present 
war We find that the characteristic neurosis of this period is anxiety with 
depression The psychosis is schizophrenic in nature with one-third of tlie 
cases presenting acute episodes which subside quickly Traumatic neuro- 
logical disorders have been prominent in our cases, and we anticipate in- 
creasing prominence 
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PSYCHONEUROSES IN WAR TIME" 

By Lloyd H Ziegler, M D , Wauwatosa, Wtscoiistn 

In the Dialogues of Plato, \vntten more than 2000 years ago, one finds 
the following description of Herodicus 

“He had a mortal disease which he perpetually tended, and as recovery was out 
of the question, he passed his entire life as a valetudmanan, he coiild do nothing' 
but attend upon himself, and was m constant torment whenever he departed in any- 
thing from his usual regimen, and so dying hard, by the help of saence, he struggled 
on to an old age, a rare reward of his skill <” 

This description suggests to us that the disorders of human nature have 
not dianged much since ancient times No modem diagnostic term, such as 
psyclioneurosis, can do better than such a descriptive paragraph 

Internists and surgeons, finding no disease of the body in disabled and 
complaining patients, are inclined to call tlie disorder a psydioneurosis The 
psyi^iatrist does not arrive at his conclusion in tins negative way He has 
in mind a positive syndrome tliat may be deduced, not from the physical ex- 
amination findings, but from the qualities of human nature observed We 
shall go more thoroughly into these aspects of persons a little later, to see 
what groups or reaction types we may find 

One of our most vital quahties is the energy we possess, especially energy 
for doing useful work The work record of patients is extremely important 
-How much can he do^ How dependable is hei* How consistently does he 
work? During the last World War the Germans did not use the word 
“psychoneurosis,” but designated its counterpart as describing persons not 
overtly p^chotic and with a loweied threshold fot useful work 

Perhaps another way of saying tins is that each person is endowed with 
a given amount of something we may call adaptability It wears out, as life 
itself does Those of our men and women between 18 and 45, or over, who 
have been entrenclied m avilian life and have adapted to it, will have to 
readapt to the regimentation of military life, to heat, cold, high altitude, and 
to effects of tlie desert or the jungle, to say nothing of the enemy \Nnien 
die war is over, they will be required to readapt again to a changed aviIian 
world and do it witli clianged selves The strain on adaptability is likely 
to result in some breakdowns tliat will require tolerance and understanding 
In World War I it was said tliat no new tj'pes of psjehosis or neurosis 
were seen whicli were not found in civilian life That was true and is essen- 
tially true today Aviators who fly too mudi are said to become stale, 
bored, and irritable Long-continued use of noisj mechanized equipment is 
a strain on attention and other functions as well The verj necessarj and 

♦Read before the Regional ifccting of the Aincrican College of Phjsiam*, Onenro, 
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circumscnbed regulations of naval men, especially while at sea, result in some 
breakdowns that may be peculiar to their work The fact seems to be that 
anyone will break down if the stress, by virtue of its quality or degree, be- 
comes great enough, and some persons will do so when tlie external stress is 
hardly perceptible Gillespie^ (Psychiatrist-in-Chief, for the Royal Air 
Force) has reported relatively little mcrease in the inadence of neuroses 
from the bombings m England unless Ihere was predisposition These latter 
conditions are a problem for induchon boards which are doing a much 
better job in this war than they did m the last Their work cannot be per- 
fect because of latent subclmical tendenaes in all of us 

Let us review briefly some of the types of neurosis hkely to be en- 
countered but first present a disorder that is common enough although not 
really a psychoneurosis 

Unstable States, or Reactions to Situations Often in life a person 
must make a difficult decision, or must face distressing facts and he may, 
as a result, become tense, tremorous, sleepless and emotional Such con- 
ditions sometimes produce symptoms requiring the help of a physician. 
Patients not infrequently have headaches, or vomit, or ache under such 
stress An opportunity to talk it over with an understanding friend, oi 
clergyman, together with the rehef of individual symptoms, is very helpful 
in such cases Physicians occasionally make the mistake of giving die 
patient a list of serious diseases they have ruled out by their examinations, 
before concluding that matters are not serious Quiet assurance and sound 
sleep are very therapeutic in such situations Telling a patient that "it is 
all in your head” may lead to worse things There are plenty of such mild 
disorders on every medical or surgical ward Sudi patients appreciate re- 
assurance and friendly advice; let us hope that the physician may not be so 
preoccupied with science that he fails to lend this human touch These 
disorders have the same relation to psyduatry that the common cold has to 
infectious diseases, they are not very unusual, and often pass over quickly 
An aviator flying too much, a soldier at the front too long, a sailor at sea too 
continuously, may show a little of such reactions Such seemingly trivial 
and reversible disorders may have very strategic importance An aviator 
may crash because of it A gunner may miss his mark A colonel or 
general may conceive or execute the wrong plan Cliange, rest, relief, under- 
standing are very therapeutic, although vigorous men may feel that they are 
indulging themselves when placed on such a regimen for even brief periods 

Now, let us turn to the disorders tliat are commonly called psychoneurosis, 
a word, I fear, used too glibly to dismiss an undesirable patient and to dis- 
charge a responsibility that does not really end when tlie diagnostic term is 
applied 

1. Hysteria — Substitution Disorders The disorder, hysteria, was first 
singled out by the ancients who believed that certain cries and distresses of 
women were in some way related to malpositions of the uterus, the word for 
uterus in Greek being hysteios Not until the 17th century did die con- 
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cept change to include men, and then, of course, it became certain that it ^vas 
not due to the uterus The word "hysteria,” however, lingers with us as a 
relic of false and ancient concepts The term has wide use among laymen 
and refers to undue laughing or weeping, or emotional instability, for ex- 
ample, "crowd hysteria, hysterical wiA laughter, hysterical over bad news " 
A better term is substitution disorder, or sublimation disorder Freud has 
contributed the chemical concept of sublimation, which is this that emobons 
may not appear as such, but may appear instead as body disorders, or a 
deletion of body functions There is a certain amount of mimtcry about 
this Butterflies mimic, so do rabbits, chameleons depend on mimicry for 
almost all of their protection Why shouldn’t man occasionally be so con- 
stituted that in the face of stress he unknowingly imitates disorders that he 
has seen, such as blindness, paralysis, aphonia, pam, gait disorders, forgetful- 
ness, confusion, syncope, etc These substitutions of body symptoms and 
personal behavior for the emotions growing out of stress are really pseudo- 
symptoms and are recoverable under the influence of suggestion, hypnosis, 
anesthesia, various types of narcotization, by establishing a penalty for re- 
taining them, and rewarding by pleasure for giving them up Faradic elec- 
tnaty judiciously used may help to accomplish this 
After the gross symptoms have been overcome, the patient's life needs to 
be organized so that unendurable stress is removed, and he is rewarded for 
remainmg a useful citizen All of these things must be done, not ivitli die 
feehng tlut the patient is mahngermg, but m the spirit of kindness and 
firmness and hopefulness To tell su(^ a patient that there is nothing the 
matter with him is to fail before beginning 

2 Invahdisnit Jrutable Weakness Syndfome Between the years 1860- 
1870, Beard and Van Deusen used die word, "neurasthenia,” as a diagnostic 
term for patients disabled by weakness, irntability, and disappointment 
Their patients ivere chiefly society women, bored by the round of futilities 
to which people subject tliemselves The word itself means "weak nerves,” 
and as such is clearly a misnomer In certain forms of leprosy and neuro- 
pathies, and neuritides, there' really are damaged and weak-functioning 
sensory and motor nerves whidi are definite structures carrying impulses 
between the periphery of the body and the central nervous sjstem Then, 
too, there are so many diseases and conditions tliat can make people weak, 
for example, Addison's disease, myastlienia gravis, incipient Parkinsonism, 
tuberculosis of the lungs, melanclioha, too mudi work, no diance to rest, etc. 
The diagnosis "neurasthenia” is being used and spoken of less and less, and 
in some excellent clinics it is never made But constitutional asthenia, or 
constitutional inadequacy, or the more accurate descriptne terms, irritable 
weakness syndrome, or invalidism, are more understandable as a real energy 
defect Persons with energy defects, born into families of accomplishment, 
seldom have recourse to honest appraisal of themsehes Thc\ arc obliged 
to explain tlieir condition m terms of illness, which is sociallj appro\cd. 
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and never in terms of the variation from the average in energy, which it 
really is This is illustrated by the history of “patient X” which follows 

Case Kefost 

“X,” aged 34, complained of tiredne^, weakness, mild insomnia, and some in- 
digesbon for at least 12 years During childhood he had many colds and infections 
but none was serious In preparatory school he was never strong enough to take 
an active part in sports and sometimes a tutor was needed to help him with his studies 
He got on well with others His father is a successful manufacturer, a younger 
brother is a college teadier , an older sister is an active club woman, the mother of two 
diildren The family were disappointed when the patient was unable to go on 
with postgraduate studies — ^particularly the mother, quite a rdigious woman, who 
had hoped that her favorite son might enter a profession 

The patient had been exammed by several physicians The first told the family, 
*'the physical examinations and laboratory tests are all negative, his trouble is nothing 
but mental’* The family took offense at this Another physician found no body dis- 
ease, but fdt that the endocrines might be "out of line” and so prescribed extract of 
adre^ cortex, for a while it seemed to help, but not enough to satisfy the ambition 
of the family A third physician, noting that the patient maintained his weight with 
difiiculty, wondered if he had received all of the vitamins he needed and accordingly 
these were prescribed The patient gained weight temporarily, but was unable to do 
more effective work These were only a few of the physicians who saw the patient 
Some advised less pampering and even intimated that he was "giving in to himself " 
These diagnoses were made by various physicians neurotic, neurasthenic, a plain 
case of nerves, chronic nervous exhaustion— apparently satisfying the physicians 
who made them, when in reality they should not, since "diagnosis" means "to know the 
disorder through and through” and merely attadiing a word labd is little better than 
classifying diseases by lottery Against their own wishes, and at the suggestion 
of a physician, the parents finally took the patient to a psychiatrist whose examination 
of the body, including the nervous system, likewise proved negative The family 
asked many questions and expressed the hope that the psychiatrist would find “X” 's 
trouble "merely nervous, and not mental " They were told that "X” 's body was in 
pretty good condition, but that he as a person was ill or disordered , that the disorder 
was of long standing and deep-seated — far more difficult to eradicate than some more 
striking conditions called mental Tlie psydiiatnst informed them that "X” was 
very honest and sincere about his disability, never “putting it on” for the sake of 
escaping responsibility He explained that if human beings were like machines or 
engines, cause and effect might be easily rdated, but, on the contrary, biologic evolu- 
tion had created persons in whom cries of distress and evidences of disability were 
somewhat removed from the immediate apparent causes and might be symbols of 
somefiiing not quite obvious The p^chiatrist further explained that sudi patients 
are often very intdligent, but have energy defects that interfere with family and 
personal ambition Charles Darwin, he told them, was such a person, accomplishing 
mucli with meager energies, although he was never quite at peace with himself or the 
world about him An effort was made by the psychiatrist to adjust the patient honestly 
to a program compatible with his real assets, "X” was disappointed in this, and he 
knew his family would be Later they sought die advice of a surgeon who focused 
on his indigestion, ignoring most of his other disabilities, and "X” 's appendix, not 
seriously diseased, was finally removed The last news of "X” reported him to be 
devoting a part of each day to oil painting, reasonably contented with his accomplish- 
ments, but ever mindful of how he had been "cheated out of success in life by bad 
health ” 
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There is no place for "X” to fit into the duties and responsibilities of the 
active military forces, which are not therapeutic agencies Should “X,” by 
accident or otherwise, get into the armed forces, the ultimate cost to the 
government in providing for him runs into thousands of dollars, accord- 
ing to the records of World War I 

3 Psychasthenia — Compulsvue-Ohsesswe Newosis In 1903, Janet 
used the word psychasthenia as a dis^ostic term for disorders charactenzed 
by "weak mind” — a literal translation of the word By this, he did not 
mean feeblemindedness, as the word might imply He referred to those in 
whom indeasion is a disabihty, and who are obsessively distressed and pre- 
occupied with topics of an unusual nature, but with insight into tlieir con- 
dition Freud coined the more descnptive terms, compulsive-obsessive 
neurosis for such conditions Individuals so affected are aware of the un- 
reasonableness of their obsessions, and the absurdity of the compulsions, 
which are acts indulged in by the patient to bring relief for the obsessions 
One of the commonest obsessions is a dread of dirt or filth The compul- 
sion indulged m to get relief is cleamng over and over again, or excessive 
hand washing, sometimes to the point of exhaustion Otlier obsessions 
center in contammation fears, need for punctuality, for neatness and order- 
Imess, “for saving one’s soul,” strange body feelings, fear of crowds, fear of 
diseases, etc For relief from these obsessions, compulsions of meticulous- 
ness, scrupulosity, and frequent medical consultation and health precautions, 
or religious preoccupation, are often observed Sometimes unusual rituals 
are followed These patients adjust by an unconirolUd and lepetihoiis auto- 
inaticity Alcoholic excesses are not infrequently on an obsessive-compul- 
sive basis Persons so disabled have unstable physiological equipment, and 
may vomit, have diarrhea, anorexia, and other sjmptoms, too, from the ex- 
haustion created by repetition of compulsions 

The disorder occurs in two forms One is insidious and has existed 
pretty much the whole life of the patient This form is usually not respon- 
sive to therapy, and the most that can be expected, in our present state of 
knowledge, is to get tlie patient to adjust to some simple work that is not too 
demanding The other form occurs in more or less circumscribed attacks 
Such patients respond to treatment in much the same way that depressed or 
elated patients do, and tend to reco^er Electroshock dierapy may be of 
definite value witli this group Bilateral prefrontal lobotomy is said to be 
helpful 

4 Anxiety Neinosis, oi Anxiety States These disorders occur when 
the patient feels tliat his life, or his integrity , is threatened Many persons 
whose lives are menaced by serious disease do not de\elop a panic, or fear 
of death On tlie other hand, persons may allow their thoughts and feelings 
to build up a conviction that death is imminent if relief is not obtained 
Pathological self~prcscrvativc reactions form the basis of this disorder 
Sudi attacks punctuate an other>\ise tense existence which maj last sc\cral 
montlis to several >’ears These disorders arc not easily changed bj sug- 
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psychoneurotics should be rejected for active military duty when recognized 
as such 


Summary 

1 Absence of body disease is not a criterion for diagnosis of psycho- 
neurosis Fsychoneuroses may have any of the body diseases that otliers 
have They need the usual physical and laboratory examinations The 
diagnosis is based on the positive way a particular kind of predisposed 
human nature adjusts The relatively unpredisposed may develop a va- 
riety of symptoms resembling those of the psychoneurotic if under suf- 
ficient stress These symptoms usually disappear quicldy when the stress is 
relieved 

2 Substitution disorders (hysteria)* are based on mimiay found 
abundantly m plants and animals 

3 Invalidism (neurasthenia) is a way of adapting when there is a pro- 
nounced energy defect in a person goaded by ambition 

4 Compulsive-obsessive neurosis (psychastlienia) has its inception in 
a disposition to uncontrolled and repetitious automatmty of feelings and 
acts, which are also widespread among the animals of nature 

5 Anxiety neurosis is the adaptation of a person witli pathological self- 
preservative impulses and reactions — ^die neurosis more intimately associated 
with die battlefield than any other 

6 (Hjipochondnacal disorders) are forms of adaptation on die part of 
those widi more or less personal disintegration m the nature of persistent 
delusions about the shape or functions of dieir bodies These disordeis tend 
to be chronic and are hardly to be distinguished from dironic psychotic 
states 

7 So-called (post-traumatic and post-concussion neuroses) are, with 
some exceptions, affective disordeis, which may result from trauma shock 
effects in reverse, so to speak 

8 Many psychoneurotics respond to the various forms of therapy that 
are available Treatment must be very individual Despite their disability, 
many of them make a definite contribution to our culture, but are unfitted foi 
active military service 
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THE TREATMENT OF FUNCTIONAL GASTRO- 
INTESTINAL DISTURBANCES OF NEURO- 
PSYCHIATRIC ORIGIN* 


By Joseph C Yaskin, M D , Philadelphia, Pennsylvania 


Introduction 


The gastrointestinal tract is particularly susceptible to functional dis- 
orders characterized by physiological abnormalities in the motor, secretory 
and sensory spheres, not due to any known primary structural or diemical 
causes, defiaency states or allergic disturbances, and traceable to neuro- 
psychiatnc maladjustments These cases are frequent in everybody’s prac- 
tice and are usually unsatisfactory from tlie standpomt of treatment It is 
die purpose of this presentation to discuss treatment, but before doing so it 
is necessary to get some clear formulations of the role of tlie vegetative 
nervous system and more particularly some principles in general psydio- 
pathology of the psychoses and neuroses, and some special psychopatholog}' 
of the psychoneuroses Without these formulations no principles of treat- 
ment can be formed 

The Role of the Vegetative Net vans System The common denominator 
of all disorders of the gastrointestinal tract, either organic or functional, is 
the physiological disturbances in the various functions of the ^egetatl^c 
nervous system The vegetative nervous system is tlie "great common path" 
in tlie various motoi, secretoiy and sensory disturbances of this tract 

For practical purposes, tlie vegetative apparatus maj be dnided into 
three parts 


1 The autonomous stiuctures comprised by the m> enteric plexus of 
Auerbadi and the submucous plexus of Meissner whidi, though autonomous, 
are markedly influenced by the two major divisions of the vegetative nenous 
S} stem 

2 The two major divisions of the nerious sjstem, the sjmpalhctic 
(thoracolumbar) and die parasjmpathetic (craniosacral) s> stems It is 
important to stress that both of these systems contain both efferent and af- 
ferent padiways 

3 The suprasegmental connections, also a two way sjstein of whidi the 
dienccphalon is probably the most important constituent Expcriiiiental and 
clinical ei idence suggests that the dieiicephalon plaj s a major role in regulat- 
ing efferent impulses of bodi dnisions of the \egctati\c ncrioiis sistcin 
It is w'ordi stressing that the dienccphalon now is recognired as baling a 
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marked influence upon the endocrine glands, metabolism and heat regulation, 
as well as receiving impulses from and sending them to the old and new brain 
and the neuraxis Even more important is tlie fact that tlie region of the 
diencephalon is regarded as one of the major centeis of emotions 

Little IS known about the cortical representation of the efferent vegetative 
nervous system, but Fulton^ states that such representation exists in the 
premotor area (Broadman Area VI) 

The reader is lef erred to appropriate hteratuie foi a detailed discussion 
on the anatomy and physiology of the vegetative nervous system Of par- 
ticular interest to the clinician is the cause of pain arising from the viscera 
At one time it was tliought that there were no sensory nerves in the 
viscera, especially in the gastrointestinal tract, and tliat pain was always a 
result of die involvement of the structures supplied by the somatic nerves, 
such as the parietal peritoneum ‘ Later it was agreed that pain occurs m dis- 
turbances of the gastrointestinal tract by overdilatation “ and overcontrac- 
tion * of hollow viscera and by stretching of the capsules of the solid organs 
Still later Ross,® Head,® and MacKenzie ' evolved the concepts of viscero- 
cutaneous, visceromotor, and visceiovisceial reflexes to explain the various 
painful phenomena originating in disease of the internal organs More 
recently Leriche" pointed out that the viscera have sense organs identical 
with those in the skin, but they are subjected only to intrinsic stimuli which, 
even if they reach consciousness, aie not and cannot be interpieted in terms 
of other analytical data 

Recent experimental and clinical observations have led to the impression 
that the diencephalon plays a major idle in the disturbance of tlie gastro- 
intestinal tract both from physiological and emotional standpoints since the 
diencephalon is a relay station for flbers mediating a great many functions 
including the emotions 

When one bears in mind tlie physiology of the involuntaiy nervous sys- 
tem It becomes easier to understand why the gastrointestinal tract can become 
a prey to conditioned reflexes This is particularly true early in life in re- 
lation to appetite, vomiting, constipation, diarrhea and other disturbances 
of the gastrointestinal tract It is important to stiess that these gastio- 
intestinal disorders are not simple reflexes but rather, physiological reactions 
having their origin in complicated psychological situations 

Genoal Psychopathology. The special psychopathology of the neuroses 
will be considered under the treatment of the neuroses Here it is desired to 
state that every clinician, for purposes of treatment, should have some knowl- 
edge of die structure of personality, types of personality and reaction types 
Stfucture of Peisomhty Personality may be defined as the sum total 
of all reactions in a given individual It includes the habitual patterns of 
behavior of the individual in terms of physical and mental activities and 
attitudes (Healy, Browner, and Bowers) ® A fundamental, empirical, but 
necessary concept of personality necessitates the division of the personality 
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into two parts unconscious and conscious The unconscious monopolizes 
the greater part of personality It has often been compared with the sub- 
merged part of an iceberg, the visible part representing the consaous The 
unconscious is defined as a deep level of mental activity consisting of ele- 
ments which never were conscious (collective unconscious of Jung “) and 
of elements previously in consciousness but forgotten, suppressed or re- 
pressed Suppression is a purposive exclusion of ideas from the field of con- 
scious attention Reptesston is an unconsaous exclusion of painful and un- 
pleasant matenal from consciousness and from motor expression Repres- 
sion IS directly or indirectly accomplished by that part of the personality 
which IS concerned with the adaptation of the individual to the needs of 
reality The unconscious is brought into consciousness only in dreams, 
abnormal states, and by speaal psychological technic The conscious part 
of the personality is at all times markedly influenced by its larger uncon- 
scious part 

Types of Pei sonality From a clinical standpoint personalities may be 
divided into the following groups (a) average normal, (b) neurotic hys- 
terical, hypochondriacal, oversensitive, compulsive-obsessive, (c) syntonic 
(cycloid, extraverted), (d) schizoid (shut-in, introverted), (e) paranoid, 
(f) rigid, (g) constitutional psycliopaUiic, (h) epileptic 

Reaction Types From the standpoint of psychopathology it is well to be 
familiar with the several reaction types These include 

(a) the organic 1 eaction type, such as occurs in structural diseases of the 
brain due to vascular and degenerative clianges, neoplasms, infections, in- 
toxications, deficiency states, and characterized by predominantly intellectual 
difficulties, 

(b) the affective i eaction type comprising principall} the c}clic inanic- 
dqiressive reactions and involutional melancholia, 

(c) Schisopluenic reaction type with the many birarre modes of think- 
ing, feeling and acting observed in various types of dementia praecox, and 

(d) tlie psychoncin otic i eaction type which will be discussed in detail 
later 

Functional gastrointestinal disturbances are obscr\ed vith \ar3ing fre- 
quency in die various tj'pes of reactions The etiological diagnosis depends, 
in a large measure, on evaluating the tjpe of personality and reaction, and 
without such an evaluation treatment is unsatisfactori It is important to 
emphasize that it is not the gastrointestinal disturbance that makes for the 
useful diagnosis, but the setting in wlncli it occurs, that is, the c\aIiiation 
of the associated clinical phenomena 

For practical purposes the treatment of the \aiious gastrointestinal dis- 
turbances will be described first from the standpoint of their occurrence in 
the various ps}cliotic reactions, and then in the psjclioncurotic reactions 
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Treatment of the Functional Gastrointestinal Disturbances 

IN Psychotic Reactions 

Only the more frequent gastrointestinal disturbances will be touched 
upon in this presentation 

Bitter Taste in Mouth This is almost a constant complaint in depres- 
sions, even m the so-called extramural depressions which are often misdiag- 
nosed and treated for colitis ( Yaskin “) 

Anorexia is a constant and prominent symptom in almost all depressions 
Some depressed patients complain that tibey feel hungry but can not eat, that 
everything tastes alike or is tasteless Many depressed patients have no ap- 
petite in the morning, but can tolerate or even enjoy a meal m the latter 
part of the day With the onset of recovery the appetite for meals in the 
earlier part of the day improves 

Failure to eat is frequently observed m schizophrenia where it may be due 
to apathy, lack of interest, catatonic negativism or delusional states 
Anorexia is a common symptom in organic psychotic reactions 
Bulimia or excessive appetite is observed in some feebleminded, in paietics 
and senile dements, and in some sdiizophrenics The latter also evince a 
tendency to swallow all kinds of things, even their own excrement (copro- 
phagia) 

Picae, 01 peculiar cravings for food, are raie in psychoses 
Alternating anorexia and bulimia are often observed m eaily and border- 
line schizophrenia, sometimes accompanied by diet ceremonials These 
phenomena usually repiesent morbid impulses (actions carried out without 
reflection and amiful willing), but may be due to delusional trends 

Pain, pai esthesias and dysesthesias referable to the upper digestive tract, 
abdomen and lectal region are common in constitutional psyclioses and re- 
quire careful evaluation They may occur as early and monosyniptomatic 
manifestations in dementia precox and especially in involution melancholia 
Indeed, in the latter disease, they may receive considerable attention from 
the organically minded internist who fails to observe the associated person- 
ality disturbances Many useless investigations and operations arc per- 
formed before the patient shows the more fundamental evidences of agitated 
depression and anxiety 

Sahvaiy, gastiic, bthaty, and panaeatic secretions show some changes 
in the various psychoses 

Caidiospasin is rare in psychoses, but vague complaints of difficulty in 
swallowing are fairly common early manifestations of involution melancholia 
Gastric and intestinal motility is disturbed in most of the psychoses ” 
Constipation is a common manifestation of most psychoses, but espe- 
cially the depressions Fecal impactions are frequently found in psychotics 
The depressed patient fails to move his bowels because of atony, psychomotor 
retardation or delusional states In the schizophrenic retention of the feces 
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IS observed in catatonic negativism, in delusional states, and most commonly 
due to apatliy and inattention 

Vonntmg is rarely seen m schizophrenia but is not uncommon in the tube- 
fed depressed patient who makes every effort to terminate his life 

Hypochonditacal and mhtltsttc ddusions such as tliose in which the 
patient is convinced tliat his bowels are obstructed and that the stomach is 
cancerous, are most common in involubon melancholia, but may be seen in 
the early stages of dementia precox The psychopathology of these delu- 
sions IS interesting 

In reviewing the various gastrointestinal disturbances encountered m the 
psychoses one readily observes that the same manifestations may occur in the 
several types of reactions It seems that the psychotic disturbances are re- 
flected m changes of secretion, motihty and sensation at the vegetative- 
visceral level, but m addition, mismterpretations and elaborations at the 
psydiic level occur, resulting m hallucinatory and delusional formations 
The early recognition of the underlying etiological psycliotic process is of 
more than academic importance With recent advances in the treatment of 
the psychoses, especially manic-depressive and involution melancholia, in 
whidi gastrointestinal complamts are eaily and prominent symptoms, a 
timely diagnosis means not only shortening the time of suffering and pre- 
vention of suiade, but effective immediate treatment In schizophrenia the 
advances in treatment are less spectacular, but there are tliose who believe 
that early insulin shodc therapy, plus psychotherapy, result in some recov- 
eries, in many arrests of the disease, and in some improvement 

In tunung our attention to functional gastrointestinal disturbances, as 
observed in tlie neuroses and psydioneuroses, we must utilize an entirely 
different approach if we are to be therapeutically successful 

Treatment of the Functional Gastrointestinal Disturbances 
IN Psychoneurotic Reactions 

Every experienced internist is aware tliat the gastrointestinal disturb- 
ances occurring in the neuroses do not differ widely from other disturbances 
in die same disease Furdiermore, it is generally recognized that the treat- 
ment of the neuroses is often difficult and frequently unsatisfactor\' in the 
hands of the general practitioner, internist and others not specifically in- 
terested in neuropsydiiatry The reasons for these difficulties ari'se from 
failure to appreaate the importance of a number of factors, some of nhicli it 
IS my purpose to discuss These factors include 

1 Failure to possess a minimum knowledge of the psjdiopatlioloqj’ of 
the neuroses 

2 Faulty attitude of tlie phjsician to the problems of diagnosis and 
treatment 

3 Lack of a thorough knowledge of a feiv principles in tlicrapi. 


Some Baste Pnnctples of the Psychopathology of the Neuroses The 
psychoneuroses and neuroses may be defined as conditions characterized by 
a variety of subjective complaints without any primary structural or diemical 
causes to account for their existence and generally traceable to some dis- 
turbance m the psychological processes of the individual In tlie psycho- 
neuroses the causative factors are traceable to occurrences and phantasies 
of early life with reactions to these inddents in the form of personality traits 
In the neuroses the causative factors are traceable to occurrences or situations 
in the recent past or immediate present In this presentation the terms 
"neuroses and psychoneuroses” will be referred to as “neuroses ” 

There is no gross or microscopic morbid anatomy or chemical aberrations 
to guide the physician in the diagnosis and therapy of the neuroses Yet 
neuroses, like other natural phenomena, must have a beginning, an evolution 
and some reason for the various manifestations This is to be found in 
certain psychopathological formulations, not all of whicli stand the tests of 
scientific criteria Thus the concept of "personality” itself is, for the most 
part, a philosophic abstraction, but one without which treatment of the 
neuroses is hardly possible The personality as previously stated is the 
sum total of all reactions experienced by an individual From the stand- 
point of the neuroses the most important aspect of the personality is the 
emotional (affective) reaction These emotional reactions may have their 
origin in situations of which the patient is perfectly aware (in tlie conscious) 
or (in the unconscious) in occurrences or phantasies of tlie past of which he 
is totally unaware The existence of the unconscious has not been proved 
but, at present, it is a necessary hypothesis in the management of the 
neuroses The unconsaous activities of the personality are comparable to 
the activities of most of the thoracic and abdominal viscera of which we are 
not normally aware but which, nevertheless, exert a determining influence on 
our very lives It is only when the viscera become disturbed that we be- 
come aware of diem by reason of symbols which we call symptoms Symp- 
toms in organic medicine are often clever disguises, as edema m Bright’s 
disease, glycosuria in pancreatic disease, etc It has taken thousands of 
years to correlate the bizarre symbols with tiieir true causes This tendency 
for nature to disguise and symbolize is even more marked m psychopathology 
and makes the subject at times very complex, but, just as in organic medicine, 
diere is always a chain of events to account for the occurrence of the various 
phenomena Most of us can understand die occurrence of tachycardia, 
vomiting, diarrhea or fainting as an immediate result of some great emo- 
tional shock as easily as we understand the vomiting in obstruction of the 
gastrointestinal tract or the tadiycardia in the failing heart Some may 
doubt that insomnia, abnormal fatigability and irritability, phobias and 
many visceral disturbances are entirely due to emotional disturbances whidi 
occurred years before the development of the symptoms, although none 
of us at present questions that tabes and other marked changes in the 
various organs had their origin in a humble small cutaneous lesion called a 
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diagnosis of psychoneuroses and neuroses implies the absence of any primary 
structural or diemical disease, the existence, in the majority of cases, of a 
certain constitutional make-up (the predisposing causes) , the occurrence of 
precipitating or exciting causes, and the formation of symptoms which may 
be in the psychic or in the physiological sphere, or in both The constitu- 
tional factors may be inherited or acquired In the “neurotic perso nali ty** 
the neurosis is "built into the character” and is characterized by manifesta- 
tions mtermediate between normal character traits and neurotic symptoms 
(Jones ^“) Symptom formation results from the action of some exciting 
cause which may be an injury, mfection, a chemical disturbance, or some 
emotional stress The symptoms may continue long after the exciting cause 
ceases to operate, and thus represent release phenomena of the neurotic traits 
of the previously apparently well mtegrated personality These symptoms 
include either frank anxiety states or symptoms tending to avoid anxiety 
such as conversion, compulsive-obsessive neurasthenic reactions®® These 
symptoms vary in seventy from a shght headache, increased fatigability and 
irritability, to devastating visceral disturbances, intractable insomnia with 
marked agitation, and alarming loss of weight The clinical manifestations 
frequently overshadow completely the primary constitutional factors or tlie 
immediate precipitating mechanisms 

Anxiety is the central symptom of nearly all the neuroses and psycho- 
neuroses and IS of fundamental importance in the management of all 
neuroses Anxiety may be defined as one of the clinically important 
major emotions recognized mtrospectively as an unpleasant feeling, ac- 
companied by fear without any, or without adequate cause , and manifested 
objectively by normal dianges in the neuromuscular, autonomovisceral, and 
secretory functions (emotional expressions) All neurotic symptoms are 
derived from anxiety arising m the conscious or unconscious parts of the 
personality These symptoms include frank anxiety or conversions and 
substitutions for anxiety reflected in disturbances in the physiological or emo- 
tional spheres 

There are many mechanisms by which anxiety is converted into sjuip- 
toms and tliose interested will search for these in publications on psyclio- 
pathology ® Here it is worth stressing the role that hostility plays in a good 
many neurotic conditions Anxiety gives rise to hostility, which in turn 
generates more anxiety and thus a vicious circle is established Both the 
anxiety and hostility are experiences of whicli the patient is not at all or only 
poorly aware The existence of both anxiety and hostilit} helps to explain 
the reasons why “the neurotic person may at the same time be driven im- 
peratively toward dominating everj'one, toward complying amUi others and 
imposing his will on them, toward detachment from people and craving for 
their aifection It is these utterly insoluble conflicts which arc most often 
tlie dynamic center of the neuroses The two attempts which most fre- 
quently clash arc the striving for affection and tlie stnMng for power” 
(Homey ®*) 
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chancre It is a fact, nevertheless, that many neurotic S3nnptoms are pro- 
longations of early emotional states which remain dormant in the uncon- 
scious part of our personalities until some exciting cause activates tliem 
The concept of the neuroses as a distinct clinical entity is necessary 
for diagnosis and especially for successful treatment In actual practice, 
however, it is frequently difficult to distinguish between what is “neurotic” 
and what is “organic ” This is due to the fact that every disease must be 
considered as having both a somatic and a psychic component The two 
components are indivisible and should be evaluated in tlieir relation to 
etiology and to the total situation (Weisenberg, Yaskin, and Pleasants “) 
Whether the disease arises as a result of structural changes in tlie soma, 
of abnormal chemisms, or of emotional conflicts or abnormal psychic ten- 
sions, a change of affect of the individual (the subjective phase) and cor- 
respondmg changes in the neuromuscular, autonomovisceral, and secretory 
functions (objective evidences-emotional expression) takes place As stated 
previously the prmapal relay station for emotional components of diseases 
appears to be in the diencephalon It is responsible for the correlation of 
psychic and somatic disorders, has a regulating influence upon botli of tlie 
major divisions of the vegetative nervous system and indirectly upon most of 
the endocrine glands, upon metabolism, and heat regulation It also re- 
ceives impulses from, and sends impulses to, the old and new brain and the 
neuraxis In primary somatic disease this center receives abnormal im- 


pulses and registers them in the viscera in tlie form of emotions, especially in 
the abdomen, the “sounding boards of emotions” (James ^®) In disorders 
of the general chemism the center may be affected directly or centripetally 
I via the vegetative nervous system In states of emotional conflict and 
V^normal tension this center may be influenced from the cerebral cortex 
qd then set up impulses responsible for secondary changes in function and 
^n in structure of the viscera (Alvarez,'® Moschcowitz,” Weiss '“) A 
Ansideration of these factors requires as criteria for the diagnosis of a 
''^neurosis not only the absence of any pnmary physical or chfemical dianges, 
but more particularly the finding of satisfactory psycliological causes to 
account for the clinical manifestations 


The above two criteria for the diagnosis of minor psychoses make such a 


diagnosis very difficult The coexistence of organic gastrointestinal dis- 
ease and neurotic symptoms is well known, and their etiological relationship 
IS often difficult to evaluate Even with very painstaking investigation, 
organic disease may not be correctly diagnosed and the cases managed 
as neuroses The causes for such errors have been reviewed elsewhere ” 


Even more difficult, however, is the finding of adequate psychogenic causes 
without which therapy is often futile The chief reason for tins difficulty 
IS that our present psychopathology is definitely unsatisfactory and, when 
subjected to scientific criteria of proof, is not completely convincing even 
to the most sympathetic observer with the objective method of thinking 
However, there is general agreement that for therapeutic purposes the 
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It IS necessarj' to emphasize two other factors 

(a) A given group of symptoms (sucli as gastrointestinal or cardiac) 
If only a conspiaious pait of the total newosis The symptoms can rarely 
be successfully tieated without evaluating the total situation 

Just what determines the occurrence of disturbed function in some 
organs and not in others is not definitely known The clioice of the organ 
involved may be traceable to one or more of the following factors 

(1) An inherited structural or functional infeiiority of some organ 
(Adler 

(2) Acquired constitutional traits through early inliibitions and frus- 
trations, especially in tlie psychosexual spheres, possibl} the formation of 
complicated conditioned reflexes, and 

(3) Incidental but frequently pronpitating causes which often act 
through auto- and hetero-suggestion and other psychic meclianisms in a 
manner entirely unknown to the patient, but having a definite relation to 
some experience or phantasy in earlier hfe 

(b) The various symptoms and their special etiology, ps}cliopatliolog 3 % 
prognosis and treatment differ somewhat in tlie several types of neuroses 
Tliese types include anxiety neurosis, conversion hysteria, anxiety h>stena, 
neurasthenia and compulsive-obsessive reactions The description of these 
vaiious types, as well as the borderline conditions such as gastric ulcer and 
ulcerative colitis will be more conveniently discussed under the heading of 
treatment Here it may be stated and emphasized that the various func- 
tional gastrointestinal disturbances may occur in any of the five t>pc5 men- 
tioned, and tliat tlieir etiologic, psycliopathologic and therapeutic factors 
differ widely Psycliotherapy concerns itself not so mudi with “the 
symptoms” anorexia, esophagospasm, cardiospasm, pylorospasm, bulimia, 
painful affections, pyrosis, globus hystericus, mucous colitis, irritable bowel, 
vomiting, diarrhea, constipation, hiccups, aerophagia, etc, as with the 
emotional reaction responsible for the ph>siological disorders or abnormal 
personality attitudes 

The Attitude of the Physician to the Pioblcm of Diagnons and Treat- 
ment The management of the neuroses imposes upon the modem scien- 
tifically minded physician many liardships and eien punishments He nas 
nuitured and assumes himself living in an atmosphere of precision with 
controls in diagnosis and treatment This scientific atmosphere doe-s not 
yet exist in the ps) chopatholog}' or treatment of the neuroses In the 
management of the neuroses he must use an entirely different technic Ji* 
he IS, and he should be, of a critical tj’pe of mind he finds great difficult! 
in dissociating himself from his “organic’ leanings despite all Ins efforts to 
the contrary But e\eii if he is willing to accept the tcadiing'S of p'sjeho- 
patholog} and has a working knowledge of tins subject, he i« confronted 
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With the most difficult aspect of the problem, namely the Ume elentent 
necessaiy for examination and treatment The management of most of the 
common neuroses requires much time, whidi tliose practicing medicine can- 
not spare Lastly, it is necessary to emphasize that some physicians are 
constitutionally unfit to manage neuroses, just as some physicians cannot be 
good surgeons, obstetriaans, or pediatricians 

Some Pi maples m Tieatment There are many schools of tliought 
concerning the treatment of the neuroses There are still those who at- 
tribute the neuroses to organic conditions and accordingly stress the im- 
portance of the removal of foci of infection, prolonged physical lest, tonic 
medication, physical therapy, and change of environment Some hold tliat 
persuasion and rationalization will cure most neuroses Others depend on 
suggestion (including hypnosis), and still others on the so-called individual 
psychology, analytical psychology, group analysis and Freudian analysis or 
some of its several modifications Some of the systems of treatment are 
totally unsuitable except for those who devote their time exclusively to 
psychotherapy Most neuropsychiatrists use one system witli their in- 
dividual modifications 

The suggestions for treatment heie piesented may be utilized by those not 
specializing in neuropsycliiatry Such treatment will take caie of some of 
the common neuioses such as anxiety neurosis, conversion hysteria, and 
some cases of anxiety hysteiia Many cases of anxiety hysteria and nearly 
all obsessive-compulsive reactions should be treated by qualified neuro- 
psycliiatrists 

As in other branches of medicine it is better to know and employ a few 
procedwes well rather than to resort to many procedures in a haphazard 
fashion Possibly in no branch of mediane is treatment less understood or 
systematized Haphazard treatment not only decreases tlie benefit to tlie 
patient but does not improve the physician’s acumen. On the other hand, 
if the physician becomes skilled in the employment of a few piocedures he 
will eventually acquire new ones and will finally become a good tlierapist 

For purposes of treatment we may compare a neurosis with some acute 
infectious process, such as pneumonia In the latter disease the funda- 
mental process is the systemic infection with pathological lesions pre- 
dominantly in the lungs and accompanied by annoying symptoms sucli as 
pain, cough, and an unpleasant systemic reaction In the neuroses a similar 
state exists The primary process, however, is in tlie realm of emotions 
and only mild secondary physical disturbances accompany the state The 
basic principle in the treatment of pneumonia is to overcome the under- 
lying infection, and at the same time, the annoying symptoms are allayed 
by various means In tlie treatment of the neuroses exactly the same prin- 
ciples are followed To the psychotherapist the emotional disturbances, 
conscious or otherwise, have just as much significance as does the infection 
to the physician treating tlie pneumonia The therapist must have this 
approadi if he is to be successful with his patients If the therapist has 
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sucli an attitude he is not likely to state to the patient at the conclusion of 
the physical and laboratory investigations “There is nothing the matter 
with you I can find nothing wong with you Don’t be crazy, forget 
about it and snap out of it ” He should rather say to himself “It is now 
my business to determine the emotional factors wliidi produced the soil, 
and facts m the e^olutlon of the tension and disguises reflected by the 
patient’s complaints ’’ 

The treatment varies with the several types of neuroses The discus- 
sion will be considered under the following headings 

• 

A Fs3'chotherapy applicable to most common neuroses 

B Treatment of symptoms 

C Treatment of anxiety neurosis 

D Treatment of conversion hysteria 

E Treatment of anxiety hysteria 

F Treatment of compulsive-obsessive reaction 

G Tieatment of borderline conditions — peptic ulcei and ulceratue 
colitis 

H Treatment of organic gastrointestinal disease, complicated by 
neurosis 

A Psychotherapy This is useful in the treatment of all neuroses and 
neurotic manifestations complicating physical disease, but is especially use- 
ful in anxiety hysteria (sometimes called neurastlienia, anxiety state or 
nerv’ous exhaustion) 

Ps}'chotherapy is a procedure which aims to correct the underl}ing ps\- 
diopathological difficulties, as well as tlie Aarious s}mptoms of which the 
patient complains It is a psjdiological deMce used to change the attitude 
of the patient toward himself, toward his ph>sical and mental processes, and 
toward his environment It is an attempt to ree\aluate his ^arlous life 
problems in relation to his various symptoms in the light of intellectual but, 
especially, emotional experiences For descriptive purposes psydiotherap} 

IS divisible into se^eral artificial stages 

1 Rappoit This IS a relationship between physician and patient 
whereby the latter gains confidence in and respect for tlie tlicrapist, and at 
least a desire to cooperate despite preconceii ed notions of the origin of Ins 
s3mptoms Rapport is indispensable for successful treatment and is prob- 
ably the most important step in tlie treatment To attain the attitude of a 
satisfactor3* rapport tlie patient must feel tliat the plnsician not only sini- 
pathizes with him, but also that he has a clear formulation of his case and 
has the abilit3’' to help him To justif3 to the patient’s expectations the 
ph3Sician must not be too hast3 in amving at conclusions but once the for- 
mulation IS made he must remain firm in his sUTtenicnts, bctra\ no doubts 
or indecisions, and abo\c all be frank and truthful 
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The estabhshment of rapport begins with the taking of the history The 
histoiy should be complete and should be recoided at once The patient 
should be given ample time to tell his story even if repeated visits are neces- 
sary The physical examination should be complete Necessary laboratory 
proceduies should be made, and at times some special examinations such as 
roentgen-iay of tlie skull, electiocardiogp'ams or gastrointestinal loentgen- " 
rays should be made even tliough in the clinician’s judgment sucli examina- 
tions are not necessary Once tlie physical investigations are completed and 
found negative, reexaimnahotis are most titadvtsahle since they unsettle the 
patient 

At this point the physician is in a position to inform the patient that his 
symptoms are not due to physical causes but emphasize tliat his complaints 
are undoubtedly due to other factors which are m need of treatment Witli- 
out being specific the average patient will understand the statement that 
just as physical causes result in emotional disturbances so emotional dis- 
turbances may cause physical derangements, and that irrespective of origin, 
the patient’s disability requnes medical treatment One may add that the 
human mind is at least as complicated and intricate as the human body and 
that disturbances of either are problems for treatment Some common 
sense examples of effects of fear and the other major emotions may be given 
at this point It may also be necessaiy to state that absence of physical 
causes does not mean that tlie patient is insane or that he “imagines” his 
sjrmptoms Above all at this point the patient must be assured tliat he will 
get well although progress be imperceptible at first and that he will have to 
help the physician actively in the tieatment 

The patient is next given the geneial statement that his individual 
symptoms aie undoubtedly a source of unhappiness and will receive palliative 
treatment just as cough and pain in pneumonia would be treated He 
should be made to understand that die success of the treatment depends upon 
tracing and correcting unusual attitudes and leactions of his personality of 
which the presenting symptoms and nervous tension are conspicuous 
manifestations 

2 Ventilation oi aeration This consists in bringing into conscious at- 
tention in specific detail unwholesome attitudes and reactions which are 
usually associated with irritating memoiies Some material is usually 
elicited m a detailed initial histoiy More information will be given by the 
patient when he is permitted to talk freely in direct interviews Often, 
however, it is necessary to use the free association method It should be 
stressed that ventilation is not merely a diagnostic procedure Its goal is 
to give tlie patient the opportunity to discharge and bring out in the open 
all possible life expeiieiices .and phantasies which might have been causing 
him difficulties either consciously or unconsciously 

Ventilation should be supplemented by procuring from outside sources 
all possible information regarding the experiences and reactions of the pa- 
tient, and the actual environmental factors in which he lives 
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3 DesensiUeation This consists in removing by intellectual discussion 
tlie unpleasant emotional tone attached to the irritating memories The 
patient is encouraged to face openly the unpleasant experiences and memories 
of the past To accomplish this the material must be brought into con- 
sciousness repeatedly Tins is done either by direct interview or by the 
free association method In the course of time tliere is usually a better 
objective understanding by the patient and, what is more important, the 
emotion loses its unpleasant “sting “ 

The physiaan should guide Ae patient in tins pliase of the treatment 
An element of suggestion is neither avoidable nor undesirable provided the 
therapist does not abuse it It is necessary that the desensitization should 
be gradual to avoid severe "shock” reaction, and prevent undue wounding 
of sensitivity and pride and slowly build up tolerance to unpleasant emo- 
tional realizations 

It IS best to leave most patients witli some foiniulation at the end of each 
tieatment period 

4 Rehatmiig, leeducaiion and stabihsation This consists m guiding 
the patient to react more or less automaUcally in a symptomless, efficient and 
wholesome manner to various stresses in life The responses to be more or 
less automatic must be free from unpleasant emotional tone which is ac- 
complished by desensitization and must be learned, at least in the adult, 
by persistent conscious effort As a necessary part of lasting successful 
retraining and reeducation the patient should be guided m formulating an 
economic, social and recreational plan which will ^ar 3 markedly with the 
individual patient 

5 Psychotlietaffy of family It is often necessary to desensitize the 
various members of the family to the patient’s illness and reeducate them 
into new modes of i espouse tow'ard each othei and tow aid the patient 

6 Compi omtsc foi mation Tlie neurotic situation is often complicated 
by vaiious stresses such as marital, Konomic or social pioblems which can- 
not be eliminated The patient should be made to face the facts of the 
situation and w'Oik out some compi omise for himself 

B Tieatment of Symptoms In addition to gastrointestinal the more 
common and important symptoms of neuroses consist of general tension 
and anxiety, abnormal fatigabilitj , insomnia, fears of death and nisanit}, 
complaints referable to the lieait, and pains in various parts of the bod\ 
Theoietically sjmptoms. as sucli, should be ignored since thc> are mcrcK 
manifestations of tlie undcrljing psjthopathological process at which our 
mam therapeutic attack is directed Practically, it is often ncccssarj to 
paj w'holesome attention to the complaints 

Certain general principles m the treatment of cjiiiptoms •.hoiild lie ob- 
served The} arc 

(1) Az'oid iinneccffaiy surgery Focal infections plaj no role in the 
fundamental psjchopatholog} of neurosis For example, the ^cmo^al of 
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doubtfully diseased tonsils should not be preceded by the promise that it will 
cure the neurotic manifestations The removal of a large fibroid tumor 
should be preceded by statement that it will probably have no effect on the 
lasting gastrointestinal or other S3miptoms such as tlie fear of insanity, 
abnormal fatigability, and daily headache which have existed for 10 years 

(2) Explain to the patient the evolution of the symptoms from faulty 
emotional reactions Do not tell him they are imaginary and tliat he should 
forget them If circumstances permit, some explanation should be given 
of how anxiety may give rise to such physiological disturbances as tachy- 
cardia, vomiting, crampy pain, frequent mucous stools, etc Tell him tliat 
medication, dietetic treatment, etc, are given only for the secondaiy mani- 
festations and will not affect the basic disturbance For the same reason 
avoid ritualistic procedures (including diet ceremonials) which tend furthei 
to complicate the already muddled existence of the patient 

(3) Physiologic and psychologic symptoms should not be neglected 
while the patient is under psychotherapy It is true that as ventilation and 
desensitization reach a satisfactory level the symptoms will become less 
severe, but it is equally true that 

(a) A markedly tense, anxious and restless patient will be benefited by 
removal from home to a hospital or sanatorium 

(b) General weakness and easy fatigability will be allayed by icst in 
bed from a day or two to two to four weeks The fatigue should not be 
ascribed to actual overwork which by itself is raiely a cause of neuiosis 

(c) Malnutrition requires proper alimentation, vitamins, tonics, etc 
Gastrointestinal symptoms, though secondary, should be corrected by a 
suitable dietary legimen until tlie patient “finds himself” The use of 
alcohol, tobacco, and coffee should be considered 

(d) Insomnia should be treated with great care The psychonein otic, 
unlike the manic-depiessive individual, is apt to become a ding addict 
Nevertheless, in the early acute stages of a neuiosis or of a lecuiience of a 
neurosis, somnifacients at night and sedatives through the day aie almost 
indispensable As the tension disappears it will be easy in the majoiity 
of cases to eliminate the use of somnifacients and sedatives 

(e) Phobic and panicky attacks are best not treated by medication as 
this often interferes with psychotherapy In some cases phobic symptoms 
actually can be cured by deconditioning and training, and at least one should 
not encourage fear reactions by giving them false crutches 

Before piocecding with discussion of the several types of psychoneuroses 
it IS wise to indicate that from a psychopathologlcal standpoint the undcr- 
lying process may varj' in depth and extensity Thus, the state characteiized 
by functional manifestations having their origin in situations in the im- 
mediate present or recent past and occurring m an otherwise well integrated 
indi\idual is called a neurosis When the predisposing causes are due to 
deep-seated personality difficulties the resultant condition is a psychoncurosis, 
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even though tlie exciting cause may be quite superficial It is obvious that 
the more extensive the psychopathological distortion the more difficult will be 
the treatment As in other brandies of medicine, t3rpes are not always 
pure and mixtures are common 

C Tuatment of AiiMcfy Nctoosts By anxiety neurosis is meant an 
episodic occurrence of anxiety, accompanied by somatic S3'mptoms, espe- 
cially palpitation, trembling, sweating and general weakness, less frequently 
b) lomiting and diarrhea, and by complete or nearly complete freedom 
from S}mptoms between attacks The precipitating causes of anxiety 
ncuro'sis arc in the immediate present or in the recent past The most 
common causes arc unsatisfactory sexual experiences (such as coitus inter- 
ruptus, sudden cessation of masturbation in late adolescence, etc ) or 
threats to economic or social sccunty 

The vomiting of children in the early grades which occurs only on school 
da}s belongs to this type of reaction Similarly diarrhea of students at 
examination periods, and the vomiting of those who fear illegitimate preg- 
nane} , reflect tlie abnormalities of an anxiety neurosis 

The frcatiucnt of anviety ncittosis is usually satisfactory The cause 
should be removed if this is at all possible When the cause cannot be re- 
mo\ed, the patient must de^elop substitutive activities such as new interests 
and recreational outlets, and in some cases compiomise formations 

D Treatment of Comet sion Hysteria Conversion hysteria is diar- 
acterized b} the presence of motor, sensory, visceral, and episodic phenomena 
(con^erslon s}mptoms) accompanied by little or no anxiety, not due to any 
primar}' physical or biochemical abnormality and traceable to some defimte 
psydiogenic cause 

Conversion hystena occurs m individuals who are hypersuggestible and 
emotionally immature In conversion hysteria there is always a motwe 
either to obtain something otherwise unobtainable oi to escape a situation 
which IS unbearable The ordinary traumatic neurosis lias a large element 
of conversion h}steria, the motive for which is not difficult to find 

Other precipitating causes m this group of cases are usually not difficult 
to find, and are often related chiefly to marital difficulties, death in the 
family, to a feeling of economic or soaal insecurity, or to many other life 
situations 

The most common gastromtestmal symptoms encountered in conversion 
hysteria include globus hystencus, vomiting, aerophagia, luccups and diar- 
rhea but nearly any other physiological disturbance may be present 

Suggestion m some form is probably the first method of treatment to 
be employed m these cases Attempts at compromise formation m marital 
and economic difficulties also require and deserve considerable attention 
The end result m these cases is usually good provided the cause can be re- 
moved or tlie patient be induced to make some compromise 

E Treatment of Anviety Hystena (neurasthenia, anxiety state, ner- 
1 ous exhaustion) Anxiety hystena is characterized by a variety of somatic 
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complaints not due to primary physical or biochemical causes, accompanied 
by diffuse anxieiy or by phobic phenomena, and traceable to psychogenic, 
often unconscious, causes 

Constituting over 60 per cent of all cases, anxiety hysteria is the com- 
monest of the psychoneuioses and neuioses It is variously designated as 
neurasthenia, anxiety state, or nervous exhaustion Anxieiy hysteria 
occurs m the oversensitive and hypodiondriac t 3 rpe of neurotics It is tlie 
most common psychoneurosis encountered in gastiomtestinal practice and 
constitutes a considerable percentage of this practice It is in anxieiy 
hysteria that one encounters esophagospasm, cardiospasm, pylorospasm, 
mucous colitis, pyrosis, aeiophagia, alternating constipation and diarrhea, 
and a variety of painful reactions Apprehension is a constant companion 
of these symptoms 

The predisposing causes aie deep seated in tlie personality, frequently 
related to the early psychosexual life, whereas the piecipitating causes are 
related to the numerous life situations 

The treatment of anxiety hysteiia is often difficult Some cases can be 
treated by the methods outlined in this presentation but not a few require 
intense psychotherapy m the form of analysis 

F Tieatmeiit of Compitlsive-Obsesstve Reactions (psydiasthenia) 
Compulsive-obsessive leactions are characterized by the existence of irre- 
pressible thoughts and irresistible impulses designed to avoid anxiety, by 
the patient’s recognition of the absurdity of these thoughts and impulses and 
b> the appeal ance of anxiety when the patient attempts to "disobey” the 
thoughts and impulses The personality history shows a very definite 
neuropatliic trend This becomes moie evident when even a partial analysis 
IS attempted By tins method neurotic tiaits are found to have existed since 
childhood, but were thoroughly integiated in the peisonahty make-up and 
did not produce disability symptoms until somewhat later in life The 
precipitating causes can only be ascertained by a paitial analysis and then 
are to be found largely in the psjchosexual sphere It is in tins form of 
psychoneurosis that any treatment short of paitial analysis is of little value 
Gastrointestinal disturbances aie laie m the compulsive-obsessive 
reactions 

G Tiealment of Boidohiie Conditions, Peptic Ulcei and Ulcerative 
Colitis The role of emotional factois in peptic ulcer and ulcei ative colitis 
remains a moot question There can be no doubt that emotional distur- 
bances aggiavate existing lesions and there is good reason to believe that 
emotional strain may reactivate quiescent lesions 

It would seem that peptic ulcers occur in individuals whose makciii) may 
be characterized b} rigidity, over-conscicntiousness, and even intolerance, m 
individuals who are ovcrlj honest and meticulous, usually d 3 'namic and often 
aggressive but who do not develop compulsive-obsessive tendencies One 
may suggest that the prolonged nei vous tension and anxiety could i esult in 
distiirbanecs of secretion and motility leading to peptic ulcer, but pi oof is> 
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lacking that such is the niechanism However, tliere is some evidence that 
cerebral lesions, principally in the diencephalon, are associated in the ulcera- 
tions in the gastrointestinal tract 

Based on peisonal observation of a few cases and on a study of the lit- 
erature, I am unable to formulate a type of personality or definite psydio- 
logical mechanisms that could be considered as primary causes of ulcerative 
colitis 

H Ticatmcnt of Oiganic Gasti ointcstvwl Disoidets Complicated by 
Xcuro^cs The problem of neurotic manifestations complicating organic 
gastrointestinal diseases is not vastly different from similar complications in 
other organic diseases Such neurotic manifestations may antedate the 
organic disorders and indeed ma}' act as precipitating or aggravating factors 
in such diseases as peptic ulcer or ulcerative colitis On the otlier hand, 
the organic disorders maj bnng out latent neuiotic traits which may interfere 
with reco\er}' and comalescence and indeed may last long after the organic 
lesion has been arrested or eradicated The neurotic manifestations may be 
quite frank or may be masked In tlie latter event tlie suspicion of the com- 
plicating neurosis is aroused when the patient’s attitude does not correspond 
to evidences of lmpro^ ement of the physical disease 

It IS in these cases of organic disease complicated by neurotic complica- 
tions that the ps) chotherapist must exercise utmost caution, acumen, and 
judgment In the first place he must be enough of a clinician to evaluate 
the organic phases in relation to the total situation He must next be able to 
c\aliiate the personality pattern harboring both the organic and neurotic 
factors He must then bring out and evaluate the psychogenic factois 
whidi may be responsible for the neurotic manifestations The con- 
sideration of tlie psychogenic factors is complicated by the following 
situations 

(a) In not a few organic cases superficial inquiiy fails to disclose any 
emotional difficulties Indeed, single or brief interviews may lead to the 
erroneous conclusion that the individual has no emotional problems This 
may be due to the patient’s own ignorance of his situation or to his un- 
^^'lIllngness in the presence of organic disease to establish a rapport with 
tlie psychotlierapist necessarj' for psydiological investigation The psycho- 
therapist himself may be influenced by the organic factors to such an extent 
that his usual persistence may be discouraged 

(b) The discovery of psychogenic factors of remote or recent past, or 
even immediate present, need not lead to the conclusion that such factois ate 
responsible for the neurotic manifestations Such fallacious reasoning is 
harmful enough in the management of the uncomplicated psychoneuroses but 
IS therapeutically disastrous when practiced in cases with organic disease and 
leads to considerable resistance and actual unhappiness on the part of the 
patient It is not tlie many and vaned unpleasant inadents and situations 
which occur m many individuals’ lives which determine the formation of 
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neurotic S3nnptoms but “the patient’s ability to adjust to such situations, 
especially his reactions to them, the degree of pent-up anxiety, the nature and 
seriousness of his conflicts, that must be evaluated “ 

(c) After a careful evaluation of significant psychogenic factors, de- 
sensitization and new adjustments should be made gradually and with mudi 
caution The neurotic with organic disease is even less willing to abandon 
his personality tendencies than is the uncomplicated neurotic It is m 
these cases that “compromise formations” are most needed and difficult to 
achieve It is as often as much a problem for tlie internist as for the 
psychiatrist and indeed the psychiatncally minded and trained internist can 
often do it better tlian the average psychiatrist 

Summary 

The so-called functional disorders of the gastrointestinal tract are dis- 
turbances in motility, secretion and sensation of this tract caused by dys- 
function of the vegetative nervous system in its various ramifications 
Such disorders may be due to a number of causes among which psycho- 
logical factors are common and important The diencephalon probably 
plays a major role in the conversion of psychic disturbance into gastro- 
intestinal manifestations by reason of its being a center for several related 
functions 

In the psychotic reactions, gastromtestinal symptoms are common 
Early, especially in schizophrenia and involution melancholia, the gastro- 
intestinal manifestations may mask the fundamental disease piocess Mild 
psycliotic reactions, especially depressions, may go umecognized by reason 
of tlie preponderance of the gastrointestinal symptoms The treatment 
should be directed to the underlying psychotic condition 

In the psychoneuroses and neuroses the gastiointestinal manifestations 
may be the conspicuous manifestations of the total neurosis To treat these 
cases the physician must have a minimal knowledge of psychopathology with 
some formulations regarding the structure of personality, various types of 
reactions, the nature of anxiety and its various modifications, and learn to 
understand his patient in terms of symbolizations and tensions He must 
be prepared to devote considerable time to enable him to have a clear formu- 
lation of the problems of the individual patient 

The success of treatment, in the majority of cases, depends upon some 
evaluation of the underlying psychopathology and a thorough knowledge of 
a few tlicrapeutic procedures applicable to most psychoneuroscs and neuroses 
and special procedures in the treatment of some types of neuroses and 
sjTnptoms 

The several tjpes of neuroses and psychoneuroses vary in their symp- 
toniatolog}', etiology, psychopathology and treatment 

What not to do in the treatment of the psychoncuroses and neuroses is 
also important 
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FEVER THERAPY 


By Gordon B Tayloe, M D , F A C P , Commander, (MC), U S Navy, 

Phxladelplnat Pennsylvama 

Within recent years more than 600 articles have been written on arti- 
ficial hyperpyrexia and more than SO diseases have been allegedly treated by 
this meAod of therapy It is not my intention to condemn any fever pro- 
ducing method used, to criticize any member of the profession for using any 
particular type of fever therapy which he may prefer and can best use, or to 
offer artificial fever therapy as a panacea for the correct and proper treatment 
for all diseases I do intend briefly to review the current literature on the 
subject, to describe the method of treatment I have been taught to use in the 
Navy, namely, artificial fever therapy produced by the Kettering hypertheim 
cabinet, and to report the results I personally have obtained in a series of 
cases of neurosyphilis and gonococcus infections during this yeai 

At the present time the most widely recognized therapeutic fever pio- 
ducing agents aie 

1 Foieign Proteins, vie, Typhoid and Paiatyphoid Vaccines, Given 
Intravenously However, these will not produce and maintain the necessaiy 
elevation of temperature desired, and consequently their use in the tieatment 
of neurosyphilis, gonorrhea, and other diseases in which a high elevation of 
temperature is desired is of little practical value and has laigely been replaced 
by the safer and more accuiately conti oiled artificial fever by physical means 

2 Malaua Malaiia was tiied in Russia in 1937 foi the tieatment of 
gonorrhea, the patients’ symptoms did not improve but weie exaggeiated 
This treatment will not maintain a rectal temperature of 106° F over a 
period of several houis and would, therefore, be of little value in the treat- 
ment of gonorrhea On the other hand, malaria has been lecognized for 
many years to be of definite proved value in the treatment of ceitain stages 
of syphilis, particularly dementia paialj^tica Such authorities as John A 
Kolmer, George Wilson and Paul O’Learj' still prefer malaria to the arti- 
ficial physical methods of pioducing hyperpyrexia 

Two factors which ma> inter feie with the immediate use of malaria aie 
its unaA ailabiht> in certain localities and the patient’s physical condition 
Another factor to consider at this time is the inci casing shoitage of quinine, 
as this drug nia> be required to control the thciapy of induced malaiia 

From the clinical data available it appears that there is very little dif- 
ference in the results obtained from the use of malaria and the use of the 
hjpertherm cabinet in the treatment of dementia paralytica nowc\er, it 
IS interesting to note that Ewalt and Ebaugh' in icporting 232 cases of dc- 
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nicutia paraljtica treated bj both methods of therapy state that the artificial 
fc\cr SCI ICS \\as safer and produced the better results, also when contraindi- 
cations to malaiia \\crc pic^ent, many cases could be safely treated with arti- 
ficial fc\cr thciap) H untie} - of ilichigan in a senes of 168 men with de- 
mentia paiahtica who completed treatment, reports that he obtained 100 
per cent clinical improAcment and 83 per cent of serological remissions with 
aitificial fe\er thcrap} This w'oik was done in a state prison wdiere he had 
complete supcrMSion of his patients with follow'-up chemotherapy Witli 
29,726 hours of fe\ei treatment he does not report a single fatal accident 
attributable to fe^CI therap} Ne}mann “ reports that tw'o-thirds of a total 
of 114 cases of tabes dorsalis exhibited definite improvement after fever 
thcrap\ Krusen * assei ts that one of the most constant findings when physi- 
cal fever is used in treatment for tabes dorsalis is tlie relief of gastric crises 
and tabetic pains He also states that the best results are obtained m early 
cases both with tabes dorsalis and dementia paialytica Interstitial kera- 
titis, non-specific iritis and uveitis aie said to lespond readily to fever therapy 

Illy personal experience with the treatment of neurosyphihs has been 
limited A^allablc studies show that about 70 per cent of cases of dementia 
paral} tica w hen propcrl} treated w ith either malaria or physical means show 
marked lmpro^ement It seems advisable to use the method of treatment 
and equipment w’hich are most convenient and with which one is most 
familiar Both malaiia and artificial fever therapy are dangerous and 
should only be used m an institution witli properly trained personnel and 
standard equipment 

3 AtUfiaal Fevet TItciapy by Means of the Ketteiuig Hyperthetm 
Cabinet A few' months ago Turville and Fetter® reported 1101 fever treat- 
ments gi\en to 173 patients in tlie Naval Hospital in Philadelphia during the 
tw'O-year period July 1, 1940, to July 1, 1942 Of 38 patients treated for 
gonococcic infections they reported 87 per cent cured Marked improve- 
ment occurred in 71 per cent of 32 patients treated for neurosyphihs On 
the basis of tlieir studies they believe that fever therapy is the treatment of 
choice in sulfanilamide-resistant gonococcic infections and in dementia para- 
l}-tica, and is a valuable adjunctive treatment in other diseases They fur- 
ther believe that tlie blood chlorides and nonprotein nitrogen are not disturbed 
to a point of danger if the patient takes and retains the prescribed amount 
of water and sodium chloride before and during the fever session 

Kendell, Rose and Simpson ® have reported marvelous results in a series 
of 31 unselected consecutive chemotherapy-resistant gonococcic infections 
treated by tlie combined method of artificial fever and chemotherapy They 
reported 100 per cent cures in this senes and stated they used rigid bacterio- 
logic criteria for the basis of determmation of this cure They further re- 
ported tliat the time-dosage relationship greatly influenced the effectiveness 
of this method of therapy When the drug is administered for 18 hours 
preceding fever treatment, the effectiveness is much greater than when it is 
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administered immediately prior to or during treatment The blood concen- 
tration of the drug in the patient should be 1 10,000 or roughly 10 mg of 
the drug per 100 c c of blood at the time of the fever treatment. As shown 
by Wengatz, Boak and Carpenter,’^ the thermal death time of certain strains 
of gonococci IS lowered by approximately 50 per cent in the presence of a 
concentration of 1 *10,000 sulfanilamide On this assumption Simpson and 
his co-workers tried this therapy and reported their findings These 31 cases 
were given a single 10-hour session after they had been on sulfanilamide 
for 18 hours and the blood concentration levels were appioximately 1 10,000 
I have two series of my own cases to report The first series consists 
of 23 cases of gonococcic infection treated at the National Naval Medical 
Center in Betliesda, Md , in the early part of this year Nineteen of tliese 
cases were uncomplicated gonorrhea which were cliemotherapy-resistant All 
of these cases except two were cured with one long nme-hour fever session 
with rectal temperature between 106° and 106 8° F for seven hours The 
other two cases required anotlier short session of five hours each given on 
the third day, after which they were bofii clinically and bactenologically 
cured Two cases of this series had severe unilateral gonorrheal ophthalmia 
which responded readily to fever therapy I have seen four severe cases of 
gonorrheal ophthalmia which were treated with artificial fever therapy and 
which responded as well as any disease responds to any type of therapy 
One case had a severe panophthalmitis and a good ophthalmologist had lecom- 
mended evisceration The patient was given 10 hours of fever tlierapy at 
a rectal temperature of 106° F after proper preparation, and he returned to 
duty with 20/20 vision in the affected eye The othei two cases in this 
series had severe gonorrheal arthritis, received 10 five-hour sessions and im- 
proved to the extent that they both returned to a regular duty status All of 
these cases received combined chemotherapy and artificial fever therapy, the 
technic of which will be described later My second senes of cases was 
treated at this hospital since July 1 of this yeai It consists of 28 cases of 
chemotherapy-resistant gonococcic infections and four cases of neui osyphihs 
All four of the neurosyphihs cases have shown marked clinical improvement 
Further serological studies will have to be made Twenty-four of the 28 
cases of gonococcic infection were cured In two cases the treatments had 
to be discontinued The other two cases have show'ii very little or no re- 
sponse to this tjqie of therapy 

In addition to the excellent therapeutic effects shown in gonococcic in- 
fection and S 3 'phihs, Prickman® states “One cannot but be impressed in 
treating febrile cases of brucellosis by artificial fever, by the promptness of 
the resulting remissions, the absence of relapses, the almost immediate feeling 
of well-being, the gain in weight and strength and the patient's ability to re- 
turn promptlj* to work This has occurred in four out of five patients so 
treated ” 
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Technic or Fever Therapy Treatment Used 

This ledinic of treatment is not original It is piactically the samp 
technic desci ibed by Kriiscn ® and by Simpson “ and their co-workers 

The patient is given a complete general physical examination the after- 
noon before treatment He should have 24 hours' rest prior to treatment 
with a high carbohydiate diet and a moderate amount of forced fluids 
Urine should be checked for amount and specific gravity for 24 hours prior 
to treatment 

Eighteen hours prior to time of starting treatment (if the patient is be- 
ing treated for gonorrhea), he should be given as an initial dose, 4 grams 



Fic 1 Patient with nurse and equipment during the high temperature period of fever 

therapy treatment 


(60 grams) — or 5 grams if he weiglis more tlian 150 pounds — of sulfR- 
tliiazole by mouth, followed every four hours day and night with 1 gram 
This should bring the patient’s blood level to a concentration of 1 10,000 
by the time he acquires a high temperature The patient is not given break- 
fast, but may liave black coffee A soap suds enema is given for convem- 
ence before he is put m the cabinet It is well to give 1000 c c of 5 per cent 
glucose in normal saline prior to the patient’s entrance into the cabinet The 
patient should be shown how to use a B L B mask and told he is going to be 
given oiygen prior to entering the cabinet, so he will know what to expect 
during the exatable stage Fluids are not permitted copiously the first hour 
of treatment because this would preapitate vomiting After the first hour 
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the patient is encouraged to drink 5 per cent salt solution, fruit juices and 
water These fluids should be chilled but not iced Pantopon gr 1/6 to 1 /3 
and codeine by mouth are the best drugs to use to control pain and restless- 
ness while in the cabinet I do not use morphine, if it is used it should be 
111 small doses and repeated, never in large doses, during high elevation of 



Fig 2 Patient after receiving lOpours fever therapy by the Kettering 

hyperth/^ method. 


temperature The patient should jbe watched very cautiously He should 
be removed from tlie cabinet for ai|y of the following reasons 

1 If he becomes unconscious any time 

2 If the blood pressure drops suddenly and there are symptoms of ap- 
proaching cardiovascular collapse 

3 If the pulse rate is above 160 

4 If any untoward signs or symptoms you cannot explain develop Re- 
member the rhyme — “If in doubt, take him out ” 

Complications (1) Tetany This is frequent but without bad icsults 
It responds quickly to calcium gluconate (2) Circulatory collapse This 
picture is the same as severe surgical shock I have seen two cases The 
treatment is 100 c c of 50 per cent glucose, and supportive treatment (3) 
Cramps of various muscles of the body This can be prevented if patient 
takes and retains sodium chloride in proper amount (4) Pulmonary edema 
Rare Treatment is venesection Remove 500 cc of blood (5) Cere- 
bral edema Rare Treatment is spinal puncture 
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Contratudttotioiiv These are the same as for any major surgery 

Conclusions 

1 Fc^c^ therapy m combination witli chemotherapy oflFers the best thera- 
peutic weapon we have in treating gonococcic infections and neurosyphilis, 
particularly dementia paraly tica It is a valuable adjunctive therapeutic agent 
in the treatment of chorea, infectious arthritis and brucellosis 

2 After one unsuccessful trial of chemotherapy m all gonococcic in- 
fections. I strongly recommend and urge that the combined method of chemo- 
therapy and artificial fever therapy be instituted 
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THE RELATION OF THE CARRIER TO EPIDEMIC 

MENINGITIS ■' 

By J Howard Mueller, Ph D , Boston, Massachusetts 

By way of orientation, it may be well to review briefly the facts, so fai 
as they appear to be known, regarding the elements involved m the spread of 
epidemic meningococcal infection We shall then be in a position to ex- 
amine the evidence which supports certain of these matters and to call 
attention to the lacunae which still exist and which make it diflicult to out- 
line any reasonable program for control of this disease 

It has long been recognized that the meningococcus finds its normal 
habitat, as far as is known, in the huiDan nasopharynx Occasionally, and 
presumably from this focus, it enters the body and produces a septicemia 
and a meningitis Also, and certainly more frequently, it leaves the tin oat 
on droplets of saliva expelled in talking, coughing or sneezing and finds a 
new abode m the nasophaiynx of another individual Careful examination 
of any large gioup invaiiably leads to the detection of carrieis Theiefore, 
conditions favoiable to the transmission of other respiiatoiy disease should 
lesult in a rise in earner rate 

During the last war much emphasis was placed on earner studies 
Overcrowding in bairaclcs was shown to result m a gradual use in the per- 
centage of such individuals, and it was stated by Glovei that when a certain 
critical level was reached, cases of meningitis began to appeal Doubt was 
later thrown on this by studies earned out by Dudley and Biennan in an 
English naval training station Dunng 1932 a number of sporadic cases of 
meningitis were accompanied by a caniei latc among contacts of only 13 
per cent, whereas the following yeai, with no disease, a late of 50 pei cent 
was maintained 

Like many other bactcnal species, the meningococci are seiologically 
heterologous Their classification is difficult, and even now lelatively un- 
satisfactorj It is generally accepted, however, that Type I organisms arc 
responsible for most epidemic disease, wheieas othci types aie more likely 
to be encountered in tlie occasional sporadic case Gainers of Type I 
oiganisms normally make up only a small proportion of the total There- 
fore, 111 order to provide valid evidence, not only must the type of organism 
causing clinical disease be know n, but the can ler strains must also be typed, 
for only the proportion of homologous organisms can be significant Fail- 
ure to provide this information goes far to invalidate a good deal of the 
older data 

* Presented before the New England Bcgional Meeting of tiic American College of 
Ph>5iaans, Boston, Fcbniar> 5, 1943 

From the Department of Bacteriology and Immunology, Harvard Medical School and 
Sdiool of Public Health, Boston, Mass 
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Ihcic IS a conviction, not yet entirely supported by experiment, that 
earners of Tj’pe I organisms tend to be transient, whereas the otlier t3^es, 
oidinarily of little or no pathogenic importance, may persist for long periods 
in their hosts It is highl} probable that many of the carriers who were 
placed in quaiantine, often for montlis, during the last war, harbored Type 
II and u ere quite harmless 

Of Tjpe I meningococci there are probably strains of varying degrees of 
\ irulcncc. and in man there are surely different levels of resistance to infec- 
tion Thus, an indnidual uho acquires an organism of this type in his 
nasopharynx may suffer no ill effect, or he may develop the usual clinical 
infection of the meninges, or he may succumb within a few hours to a 
fulminating septicemia Afethods for the evaluation of virulence of men- 
ingococci as Mcll as for testing host resistance are urgently needed in order 
to provide a sound basis for contiol measures None of the attempts to 
reach an understanding of these factors has proved satisfactory, and it is 
to be hoped that the reneu ed interest shown at present in die matter will yield 
information iihich is badly wanted Thomas, Smith and Dingle, at the 
Boston City Hospital and in our own Department have already uncovered 
certain possibilities ivhich should be capable of application to these vexing 
problems 

It seems probable that a large proportion of our population is relatively 
immune to the meningococcus, possibly thiough harboring organisms of low 
Mrulence from time to time It is also possible that the normal tissues of 
the nasophaiy'nx proA ide a barrier which even a meningococcus of high viru- 
lence IS unable to pass, but w'hich may occasionally break down owing to 
mechanical injury or to other respiratory infection In any case, enough 
information is at hand to offer a satisfactory explanation of certain of the 
phenomena of an epidemic For example, it is usually difficult to trace 
direct contact betiveen clinical cases, and we may assume tliat this is due to 
the fact that only an occasional individual who harbors the organism becomes 
actually diseased The same virulent strain may, therefore, be passed from 
one healthy carrier to anotlier tlirough many hosts before it reaches one in 
w'hich conditions for invasion are suitable When this does occur, all trace 
of the intervening chain of passages has been lost 

Clearly , there are many problems for the bacteriologist and immunologist 
to solve before he is in a position to lay dowm plans for the control of epi- 
demics Our own ivork, tlius far, has concerned itself with the rather 
elementary but essential matter of simplifying the methods used for the 
isolation and recognition of the meningococcus, and with the collection of 
data on carrier rates 

Traditionally, cultivation of this organism must be carried out on an 
“enridied” medium containing sterile ascitic fluid, serum or blood The 
preparation of such a medium under field conditions in military units be- 
comes extremely difficult, a fact which every bacteriologist involved in the 
matter during the last ivar well remembers The British at that time used a 
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medium m which the ascitic fluid was replaced by an extract of dried peas, 
presumabty, because of the high protein content of this seed When properly 
made, it was entirely satisfactory, but its preparation was troublesome We 
have now found that this medium can be greatly simplified Its efficacy was 
due, not to the protein of the pea meal, but to the starch Ordinal y laundry 
or corn starch is effective, and the complete medium can be readily prepared 
from ingredients easily obtainable It can be autoclaved and stored and is 
well suited to field use 

Another most troublesome matter was the fact that the meningococcus 
very quickly dies on a SAvab when chilled It was customary, therefore, to 
carry the culture medium m Petri plates to the site at which cultures were 
to be taken They were tiansported in watei jacketed cases kept at body 
temperature, inoculated directly, and kept warm until tliey could be leturned 
to an incubator This difficulty, and the accompanying limitation of the 
number of cultures which could be taken, has now been overcome Cox, 
McDermott and die writer have shown recently that gonococcal material for 
culture can be preserved even for two or tliiee days, over a considerable 
temperature range, by immersing the swab in a few drops of steiile horse 
blood, thus making possible shipment of specimens through the mail We 
have found this equally applicable to the meningococcus, and by this means 
have materially simplified the matter of can ler examinations in tlie field 

Typing of the strains which are isolated is earned out by a rapid and 
simple method which I believe was devised by Julia Paiker and Zinsser many 
years ago, and appears not to have been published It makes possible the 
ready identification of Type I, many strains of Group II and the new Type 
II alpha We have made no effort to classify the remaining strains, wliidi 
are probably of no epidemiologic importance, but place them in “Group X ” 

These methods have been used in our laboratory foi moie than a year in 
following the carrier incidence of two fairly large communities About 
100 cultures are taken twice weekly from each of these, and worked through 
The following table shows the result of this study 

Table I 




% Toial 

%l 

Jan 

1942 

186 

3 1 

Feb 

1942 

21 7 

25 

Mar 

1942 

25 7 

36 

April 

1942 

29 0 

49 

Aiay 

1942 

25 0 

36 

June 

1942 

22 8 

36 

July 

1942 

301 

5 1 

Aug 

1942 

20 6 

33 

&pt 

1942 

24 4 

36 

Oct 

1942 

28 7 

26 

Nov 

1942 

29 4 

38 

Dec 

1942 

32 7 

74 

Jan 

1943 

25 6 

101 


In order to condense the data, only the total carrier rate foi all strains 
of meningococci and the Type I figures arc given Those relatively few 
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cases of the disease wlneli ha\e occuired in these communities during the 
period of tune co^ered and from which we have been able to get eultures, 
haA e all been due to Type I It is notewortliy that the total carrier rate has 
been remarkably constant, showing no evidence of seasonal variation 
Equal!} striking is the low and constant incidence of Type I earners up until 
Iw o months ago The rise since that time is definite and may well prove to 
be signiiicaiit 

We have recent!} had an opportunity to cooperate in a study of the carrier 
situation 111 another community of individuals living m relatively close con- 
tact, during the course of a rather sharp outbreak of Type I infections Be- 
tween 60 and 70 per cent of a group of seveial hundred who were cultured 
were found to be carriers of the same t}^^ 

The problem of what to lecommend, in a situation of this sort, is difficult 
111 the extreme One must naturally adopt the usual measures for mini- 
mizing respiratoiy transfei Actual quarantine is probably out of the ques- 
tion An experiment carried out on a group of approximately 400 of these 
individuals provided remarkably interesting evidence of one possibility 
which, liow'CACi is not without its drawbacks Half the members of this 
group were fed sulfadiazine on three successive days, three grams the first 
and two grams each on the following days The other half of the group 
scn'cd as a control Three da} s after cessation of the drug all were cultured 

The Type I carriers in the control group had increased from 68 per cent to 
more than 70 per cent Of the 200 who had received sulfadiazine, not a 
single one carried a meningococcus of any sort After a further lapse of 
three w'eeks, cultures were obtained on 116 of those treated with sulfadiazine 
Of these, 18, or about 16 per cent, were found to be carrying Type I menin- 
gococci Remarkably enough, nine of these 18 occurred m tlie throats of 
men who had been iiegatne on the initial culturing In other words, half 
of the men avIio have acquired a T}'pe I meningococcus in the three weeks’ 
interA^al are from the group of 32 per cent originally negative This would 
appear to afford some support for tlie view that transient contact with this 
organism leads to a measure of resistance against it 

It appears, therefore, that in an emergency it may be possible to eradicate 
carriers from a given group of individuals, at least temporarily One 
would have to balance the necessity against the possible dangers of such a 
procedure before undertaking it Except for such a method, no means is 
known for artificially clearing up tlie condition 

Fortunately, the mortality of meningitis has been greatly reduced by the 
use of the new drugs In spite of this, it remains a distinctly serious dis- 
ease, and one must hope for advances in our knowledge of its immunology 
which can lead to more effective measures for its elimination 



CARCINOMA OF THE LUNG; A REVIEW OF 31 
PROVED CASES AT THE PHILADEL- 
PHIA NAVAL HOSPITAL 

By Ferdinand Fetter, M D , F A C P , Lieutenant Commander, Medical 
Corps, United States Naval Reserve, PJnladelphta, Pennsylvania 

Incidence and Etiology 

The outstanding fact about primary carcinoma of the lung is the amazing 
increase in its frequency during the past 30 years Foimerly bronchogenic 
carcinoma was considered one of the rare forms of cancer , now it has been 
found to be one of the commonest Some startling facts about the fre- 
quency of tins disease that were brought out by Oveiholt and Rumel ^ in a 
recent review of the subject are ( 1 ) that large autopsy series show that ap- 
proximately 10 per cent of all cancels start in the lung, (2) that about 15,- 
000 people die from bronchogenic carcinoma each year in the United States , 
and (3) that the lung is now the second most common site of origin of 
primary malignancy, being exceeded only by the stomach In fact, Halpert,® 
on the basis of a 10 year survey of necropsies at the Chai ity Hospital in New 
Orleans, predicts tliat carcinoma of the lung will soon be the commonest 
malignancy in the male, more frequent even than carcinoma of the stomach 
With such an astounding increase during the past three decades in the 
number of cases of this disease that are being diagnosed, both ante- and post- 
mortem, It IS natural that causes for this are being looked for A few path- 
ologists still believe that the increased incidence is apparent ratlier than real 
By this they mean that more cases are being found now because they are 
being looked foi by pathologists and clinicians who are "bionchogeiiic car- 
cinoma conscious,” but that actually there has not been an increase in the 
number of cases during the past four to five decades Howevei , the majority 
opinion among both clinicians and pathologists is that the present high in- 
cidence of primary lung cancer represents an actual inciease in its fiequency 
As to the real cause of the disease, oi even reasons for the sudden jump 
in its incidence, a>c are still pretty much in the daik The only ctiologic 
agent that seems to be a definite factor docs not apply to the great number of 
people who develop the disease This factoi is the inhalation of radioactive 
substances At the Schneeberg mines, ^^hcre pitchblcnd is obtained as a 
source of radium, 62 per cent of the woikcrs are reported® to develop car- 
cinoma of the lung Factors proposed"' which are more widely applicable 
as a cause of the disease, and incidentally of its increased incidence arc the 
infiucnza epidemic of 1918 (metaplasia of the bronchial mucosa has been 
found in patients d\ing of niflucn/a), inhalation of irritating fumes such as 

♦Read at the Fifth Annual Round-up of Eastern Pennsyhanians of the American Col- 
lege of Pfa>siaans, U S Na\al Hospital, Philadelphia, Pa, October 2 \ 1942 
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exhaust from automobiles or fumes from tarred roads or tobacco smoke 
(the fact that carcinoma of the lung is at least four times as common in men 
as in women has been cited in support of the tobacco smoke tlieoiy), silicosis, 
tuberculosis, and other non-specific lung infections as bronchiectasis or lung 
abscess Howc\cr, no one has been able to establish any of these agents as 
being really important as a cause of the disease, or as a cause of its increased 
incidence As is the case u ith most cancers elsewhere in the body, we are 
«!till basicall} ignorant of the cause of primary carcinoma of the lung 

Cases Seen at the Philadelphia Naval Hospital 

In the 21 month period beh\een January 1, 1941, and October 1, 1942, 
there ha\e been 31 proved cases of primary carcinoma of the lung admitted 
to the Naval Hospital in Philadelphia, and 16 more cases in which this diag- 
nosis was established to the satisfaction of all concerned, but in which micro- 
scopic pi oof uas lacking All of these cases occurred in veterans, and none 
in actnc scriicc patients A previous report* of cases of this disease from 
this hospital, covering the 31 month period from January 1. 1937, to August 
1, 1939, consisted of 30 proved cases It is obvious, therefore, that the in- 
cidence of the disease in the veterans admitted to the Philadelphia Naval 
Hospital IS increasing This increase is even greatei than it seems, smee the 
number of veterans admitted per year to the hospital during the period in- 
cluded in this report was actually less than during the period of the first 
report 

Sympiows and Signs There are, unfortunately, no symptoms or physi- 
cal signs tliat are pathognomonic of carcinoma of the lung In this series 
cough and sputum were the most common symptoms, being present in all 
but one of the patients Two other common s}Tnptoms, which often were 
actually lesponsible for the patient’s admission to the hospital, were chest 
pain, which occurred in 7S per cent of the cases, and hemoptysis, which oc- 
curred in 60 per cent Other symptoms frequently complained of were loss 
of weight, weakness, shortness of breath, and wheezing or asthma All of 
these symptoms obviously could belong to many other chronic lung diseases, 
as tuberculosis, lung abscess, or bronchiectasis 

Abnormalities on physical examination of the diest were present in all 
cases, but tliey too were not pathognomonic, and simulated the findings in 
other chronic lung diseases Since bronchogenic carcinoma often produces 
bronchial stenosis eventually and since most of our patients were first seen 
relatively late in the disease, signs of atelectasis in the portion of the lung 
distal to the broncliial occlusion were the most common physical signs sug- 
gesting the disease, and were present in 55 per cent of the cases In 25 per 
cent of the patients, pleural effusion was present when the patient was first 
seen 

Roentgen-Ray Changes All of the patients m this senes showed ab- 
normalities on chest roentgen-ray Unquestionably, the chest roentgen-ray 
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IS the first important procedure, after the history and physical examination 
have been done, in establishing the diagnosis of carcinoma of the lung It 
IS possible, however, to have a normal chest roentgen-ray in an early case 
Four per cent of Overholt and Rumel’s ^ series of 75 cases had negative chest 
roentgen-rays, because the tumor itself was not radiopaque, and because 
changes in the lung tissue surrounding the tumor had not yet taken place 
In a later paper. Overholt ® has emphasized the importance of routine diest 
roentgen-rays of men over 40 years m case-finding in lung cancel , comparing 
its importance to routine chest roentgen-rays of young adults in case-finding 
m pulmonary tuberculosis 

In this series of cases, the most important roentgen-ray finding suggesting 
lung cancer was atelectasis distal to the tumor, with accompanying shift of 
the mediastinum toward the affected side This occurred in 65 per cent of 
the patients Figure 1, the chest roentgenogram of patient S C U taken 
May 28, 1941, showing partial atelectasis of the right lower lobe, is typical 
of this group Bronchoscopic biopsy showed squamous cell carcinoma 
Thoracotomy was done on July 28, 1941, but die case was found to be in- 
operable because of extensive diaphragmatic adhesions The patient was 



Fig I Oicst rocntgcnograin of S C U taken ira> 28, 1941, showing partial atckcfasis of 
right lower lobe Bronchoscojiic biopo showed squamous cell carcinoma 


CARCINOMA or THE LUNG 


981 


subsequently gnen roentgen-ray therapy, and is still alive and in fairly good 
condition 

Another t}pe of lesion seen by roentgen-ray, less common tlian the atelec- 
tatic type desciibed abo\e, is the single ciicumscribed lesion, which is usually 
peripheral and beyond the reach of the bronchoscope Fifteen per cent of 
our cases belonged to this group Figure 2, the chest roentgenogram of pa- 



Fig 2 Oiest roentgenogram of J E F taken June 24, 1942, showing a circumsenbed 
lesion m tlie right lower lobe, proved at autc^sy to be adenocarcinoma 


tient J E F taken June 24, 1942, showing a circumscribed lesion in tlie 
right lower lobe, is fairly typical of tins group This patient, whose pre- 
senting symptoms were such that he was admitted to the neurological service, 
was too sick during his period of hospitalization to be bronchoscoped Au- 
topsy showed primary adenocarcinoma of the lung, with metastases to the 
brain and adre^ glands 

Methods of Establishing the Diagnosis 

1 Bi oiichoscopic Examination and Biopsy This is the most important 
diagnostic procedure in establisliing a positive diagnosis of bronchogenic 
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carcinoma About three-quarters of all primary carcinomata of the lung 
have been found to be witliin reach of the bronchoscope Bronchoscopic 
examination should not be postponed m any suspicious case In general, 
the course of the disease is rapid, averaging eight to nine months m untreated 
cases from onset of symptoms to death, so that a month’s delay m establishing 
the diagnosis by bronchoscopy may make the difference between an operable 
and an inoperable case In addition to establishing the diagnosis, brondio- 
scopic examination often helps deteimme, by localizing the tumor, whether 
or not a case is operable, and may also improve a patient’s health, by draining 
a suppurative piocess distal to the tumor 

Bronchoscopic examinations, often repeated, were done in all but six of 
the proved cases in this senes, and in all of the suspected cases Biopsies 
were taken if any abnormal tissue was seen through the bionchoscope The 
SIX cases not bronchoscoped were too ill during their period of hospitalization 
to tolerate this proceduie Positive bronchoscopic biopsies were obtained in 
14 of the patients bronchoscoped, 45 per cent of the proved cases 

2 Bi oiichogi aphy wifli Iodised Oil This procedure helps to make the 
diagnosis in a few cases, but is not neaily as valuable as is bionchoscopy 
It was used m 12 of our cases It cannot establish a positive diagnosis by 
itself, of course Houever, when it shows bronchial stenosis pioximal to 
an area of atelectasis in a suspected case, it gives pietty definite proof that 
a tumor IS present, as It did m patient J C M Figuie 3 shows this patient’s 
chest roentgenogram taken June 2, 1942, after tlie installation of lipiodol 
A biopsy could not be obtained in three bi onchoscopic examinations, because 
abnormal tissue was not seen thiough the bronchoscope This patient has 
recently died Autopsy showed primary adenocarcinoma of the lung, with 
metastases to the bones, biam, liver, and adrenal glands 

3 Evamuiatwu of Plemal Fluid foi Tumoi Cells In only one of the 
12 cases in A\hich pleuial fluid uas piesenl was the diagnosis established by 
finding tumor cells in the fluid The finding of tumor cells in pleural fluid 
shows that the case is inopeiablc, since it means that extension of the tumoi 
to the pleura has aheady taken place In fact, it is generally believed that 
Uic presence of pleural fluid m a case of lung cancel makes the case inopei - 
able, whether tumor cells are found in it or not 

4 Examination of Sputum foi Tumoi Cclh This piocedure has only 
limited application . it did not establish the diagnosis in any of our cases 

5 Aspiration Biopsy of the Lung This procedure was not used in any 
of our cases It is almost univcrsalK condemned as being too dangerous 
because of the possibility of air embolism Furthermore, as Overholt ® has 
pointed out, surgical exploration is indicated in any case in which aspiration 
biopsy IS done, regardless of the outcome For if the icsult is positive, the 
case should bt operated upon an} way, and if it is negative, cxiiloration w'lll 
hai e to be done to establish the diagnosis 

6 Evploiatory Thoracotomy Lung surgeons now hchc\c that in a 
suspicions case cxplorator}- operation should be performed to establish the 
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diagnosis and dctcnnuic operability, provided there is no evidence of meta- 
stasis and the patient is in reasonablj good health otherwise In this senes, 
exploratory thoracotomy \\as the method of establishing the diagnosis in two 
cases Unfortunately, both of these patients were found to be inoperable, 
because of extension of the growth beyond the limits of removabihty 

7 Biopsy from a Metastasis This was the mediod of establishing the 
diagnosis in three of our cases In one patient, the metastasis was in an 



FIg 3 Chest roentgenogram of J C M taken June 2, 1942, after lipiodol uistallation, 
sfaoiving stenosis and obstruction of the left Iowa* lobe brondius proxunal to a lesion in the 
tdt lower lobe, proved at autopsy to be adenocaremoma 


axillary lymph node, in one it was m a supraclavicular lymph node, and in 
the third it was m the subcutaneous tissues of the left upper arm Cases in 
whom the diagnosis is established by this method are obviously inoperable 
8 Autopsy This is, of course, the final but certainly least desirable 
method of establishing tlie diagnosis xn a suspected case In 11 of our cases 
die diagnosis was finally established by this method In all of them, how- 
ever, the correct antemortem diagnosis of caranoma of the lung had been 
made 
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Table 1 summarizes the method by whidi the diagnosis was established in 
the 31 proved cases 

Table I 

Method of Establishing the Diagnosis 

Method Number of Cases Percentage of Cases 

Bronchoscopic biopsy 14 45 

Necropsy ' 11 35 

Biopsy from metastasis 3 10 

Operation 2 7 

Tumor cells in pleural fluid 1 3 

Total 31 100 

Microscopic Type Of the many classifications of tlie microscopic ap- 
pearance of bronchogenic carcinoma, the simplest and most widely used is 
that wliich divides them into the differentiated, including squamous cell or 
epidermoid carcinoma and adenocarcinoma, and the undifferentiated (oat 
cell carcinoma) Combinations of any two or of all three forms may be 
present m the same specimen The squamous cell type is the commonest and, 
as a rule, the slowest growing In this senes of 31 cases, 16 were squamous 
cell carcinomata, four were adenocarcinomata, and 1 1 were undifferentiated 
or mixed types 

Tieatment As in all cancers, t^vo forms of tieatment aie available, 
radiation and surgery 

Radiation Tlwapy There has been a good deal of argument as to the 
place of roentgen-ray therapy in cancer of the lung Proponents of roentgen- 
ray therapy cite the case of a five-year surv'ival after this form of treatment 
reported by Haiper® However, Bi ode’s rcpoit^ of an eight-year smvival 
without any treatment at all makes Harpei’s case less significant Ovciholt 
and RumeP found that patients ^^ho received high voltage roentgen theiapy 
m canccricidal doses lived, on the average, only t>vo-thirds as long as did un- 
treated patients There is general agreement that roentgen-ray has failed 
as a curative agent in lung cancer, and that it should be used only as palliative 
treatment in inoperable cases, to relieve such symptoms as pain or dyspnea 
Of the proved cases in this senes, loentgen-ray therapy was used in 16 in- 
operable cases, including four of the six cases in which exploratoiy thora- 
cotomy had been done In no case was the patient cured, but in about half 
there was marked relief of symptoms, and the patients were more comfoit- 
able than before treatment 

SwguaJ Tieatment Of our 31 pio\cd cases, se\en \\erc consideicd 
candidates for exploratory thoracotomy One of these refused to be oper- 
ated upon Unfortunately, all of the other six patients pro\ed inoperable 
because of extension or metastasis of the lesion, or because of ton extensive 
pleural adhesions One of these six patients died on the fourth postoperatne 
day The other fisc sursived the operative period One of these died 10 
months later of cerebral mctastascs; the other four arc still li\ ing. 16 months, 
seven months, one and one-half months, and one month rcspLcti\el> aftei the 
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opciation In all of the patients who died and were autopsied, metastases 
were present, pioving the cases inoperable In the other patients not oper- 
ated upon, inelnding both the suspected and pioved cases, either evidence of 
inctaslascs uas present oi other complicating factois sucli as old age, dia- 
betes. or hcai I disease, which made the smgeons hesitate to peiform such an 
c\tcnsi\c operation 

Fatt of the Patients in This Senes Of the 31 proved cases, 16 have 
died and ha\c been .'uitopsied, six have died and weie not autopsied, eight 
arc In ing, most of them w ith evidence of metastasis, and one has been lost 
sight of Of the 16 unproved cases, foui died and were not autopsied, eight 
are known to be living, most of them wnth evidence of metastases, and four 
ha\c been lost sight of 


Discussion and Comment 

It IS general!) agreed that surgical removal ofleis the only hope of cure 
of carcinoma of the lung Thoracic surgeons now believe exploratory thora- 
cotoni) to be indicated, it an expert is available, in any suspected case of lung 
cancer, provided there is no evidence of metastasis and the patient is in 
reasonably good health otherwise They draw the analogy to exploratory 
laparotomy m suspected cases of caremoma of the stomach or colon The 
recent report of Overholt ' show's that exploratory thoracotomy should not 
be resened for proied cases Of 30 suspected cases of lung cancer that he 
explored, 13 remo^able malignant lesions were found 

The mortality of the operation in the hands of experienced chest surgeons 
IS rapidly decreasing For example. Overholt’s ^ mortality was 33 1/3 per 
cent from 1933 to 1936 Since then, he has reduced this to 16 2/3 per cent 
The outlook for recover)' obviously depends on the skill and experience of 
the surgeon who is operating In Overholt’s® senes of 31 pneumonectomies 
for operable lung cancer, almost half of the patients, 13, were alive and well 
and free from evidence of recurrence or physical deformity several years 
after operation, tliree of these patients had survived more Aan five years 
Graham ® has one patient living and w'dl nine years after operation, one pa- 
tient who has remained free of symptoms for six years after operation, two 
five-) ear cures, and 20 patients alive and well more than one and one-half 
)ears after operation Graham ® has emphasized the hopeful aspects of sur- 
ge!)' for lung cancer, ating the fact that this type of surgery is further ad- 
vanced in its first 10 years of life than was surgery for cancer of the colon 
at the end of its first 10 years There is no doubt that, in the hands of the 
real experts m thoracic surgery, such as Graham, Overholt, Rienhoff , Chur- 
cliill, and others, die outlook for patients with broncliogemc carcinoma is 
comparatively good, and as more and more men are trained in thoraac sur- 
gery, more and more patients will be cured In the hands of general sur- 
geons, however, the operative mortality of pneumonectomy is high, and most 
of th^, quite rightly, hesitate to attempt the operation 
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All in all, the outlook for most of the thousands of patients who develop 
carcinoma of the lung each year is still far from good This is shown by the 
fate of the patients in this series and by the recent leport of Perrone and 
Levinson,® who found that operation could be considered in only three of 
their 77 patients with positive bronchoscopic biopsies In the great majoiity 
of cases, carcinoma of the lung still remains a highly fatal disease for two 
reasons (1) the difficulty and delay in establishing the diagnosis; and (2) 
the technical difficulties involved in surgical removal of the diseased lung 
even in operable cases It is up to the general piactitioners and internists 
to appreciate the great frequency of primary lung cancer and to see that, with 
the aid of roentgenologists and bronchoscopists, cases are diagnosed eaily 
and referred for surgery while they are still operable It is then up to the 
surgeons to continue the truly remarkable reduction of the operative mortality 
in pneumonectomy they have already effected and to see that more surgeons, 
who can maintain this low operative mortality, are trained in this highly 
difficult and specialized field I hope and believe that the outlook for these 
patients will become increasingly better and that carcinoma of the lung will 
eventually become one of the relatively curable types of cancel 

Summary 

During the 21 month period between January 1, 1941, and Octobei 1, 
1942, there have been 31 proved and 16 suspected cases of caicinoma of the 
lung among the veterans admitted to the Naval Hospital in Philadelphia 
Of the proved cases, the diagnosis was established by bionchoscopic 
biopsy in 14 cases, by necropsy in 11 cases, by biopsy fioni a metastasis in 
three cases, by exploratoiy thoracotomy in two cases, and by finding tumor 
cells in the pleural fluid in one case 

Seven cases were considered candidates for exploratoiy thoracotomy 
One of these refused to be operated upon All of the other six cases proved 
to be inoperable One of these died four days postoperatively, one died of 
cerebral metastascs 10 months after operation, and four are living The 
other patients were considered inoperable because of evidence of extension 
oi metastasis, or because of other complicating diseases 

In order to reduce the mortality of this disease, its gieat frequency must 
be constantly kept in mind, bronchoscopy must be performed early in sus- 
pected cases, and exploratory thoracotomies must be done by men specially 
trained in thoracic surgery m suspected as well as proved cases without evi- 
dence of metastasis 
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PROBLEMS OF FLUID BALANCE IN THE 
TRAUMATIZED PATIENT-^ 


By Jonathan E Rhoads, M D , Sc D (med ), 

Philadelphia, Pennsylvania 

From the standpoint of therapy, body fluids may be considered as com- 
posed of water, sodium chloride, glucose, basic ions sucli as sodium, acid ions 
such as chloride and the protein and celluiar constituents of the blood There 
are, of course, numerous other solutes in the plasma such as calcium, 
magnesium, and potassium chlorides, urea and various phosphates, but with 
the exception of calcium in certain unusual conditions the need for parenteral 
administration of these substances has not been demonstrated 

Perhaps the commonest disturbance of fluid balance due to trauma is 
blood loss as in hemorrhage In this condition all of the body fluids aie 
lost, but the reduction in blood volume is the serious factor in acute hemor- 
rhage and the reduction in the hemoglobin is apt to be the most serious factor 
in chronic or repeated hemorrhage 

For this reason it has been shown by Best and Solandt that* plasma is ex- 
tremely satisfactory in the treatment of acute hemorrhage in a previously 
healthy individual It should not, however, be used in one who was anemic 
previous to his hemorrhage nor is it adequate to use again and again in cases 
of repealed hemorrhage 

Patients with abdominal injuries may require suction drainage, they 
may develop intestinal obstruction; or they may develop intestinal fistulac 
Consequently they may present as complicated problems in fluid balance as 
any that can be encountered Furthermore, the traumatized patient may be 
dehydrated prior to his injury as the result of a lack of water, or a diarrhea 
due to infection of the intestinal tract It is impossible, therefoie, to segic- 
gate the problems of fluid in the traumatized patient from the problems of 
fluid balance in general 

Imbalance is not always due to a disci cpancy between intake and output 
but may also be due to a shift of fluid within the body The outstanding 
example of this is the shift of plasma from the intravascular to the interstitial 
spaces in patients with burns and m certain other types of traumatic shock 
In these cases there is a special and uigent indication for plasma transfusions 
This phase of the subject is being presented by Dr Walter Eslcll Lee in his 
paper entitled “The Crush Sjndrome and Burns ” 

The needs of patients m itli disturbed fluid balance have been recognized 
qualitatncly for a good man\ years The iinestigalioiis of the last few 
jears. however, have emphasized the need for quantitative methods in the 
correction of these disturbances 

♦Presented October 22, 1942, at a prorram of PoslRriduatc NiRhts arranged 1)> the 
American College of Physicians at the United States Na^al Ilospitil, Philadelphia 
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*\lt hough il IS iluc that three litejs o£ physiological saline solution a day 
iua> permit the a\ciage patient to icgain ^^ater balance, salt balance, and 
acid base balance, diieCt obser\ations on numerous individual patients will 
show dangerous ^clrlatlons in salt and water retention and in some cases a 
failure to attain a normal acid base equilibrium 

Fortunately u atcr and salt balance seldom become problems m the acutely 
traumatized patient for 12 to 24 hours unless the tia.ima has been preceded 
b} a disturbance such as from excessive perspiration or water deprivation 
This interval may allow tune for the evacuation of tlie more complicated 
cases to areas \\here the aid of a laboratoiy' is a\'ailable During this early 
period plasma and occasionally whole blood in addition will usually be 
indicated 

In observations on burn cases at the Pennsylvania Hospital we have been 
impressed ^\ ith the fact that the pulse volume and particularly the skin tem- 
perature of the extremities were ^aluabIe guides in the administration of 
plasma In general if the plasma volumes estimated from the hemocon- 
centration did not fall below 70 per cent of normal, die peripheral circulation 
was well maintained In instances in wluch the peripheral circulation was 
poor it would, as a rule, become satisfactory' when enough plasma had been 
given by transfusion to restore the plasma volume to 70 per cent of normal 
E\en without the benefit of hematocrit or hemoglobin determinations it 
should be possible to gauge the administration of plasma fairly satisfactorily 
on the basis of the peripheral circulation 

Estimation of Watci Deficits In patients who are under continuous ob- 
servation it IS customary to estimate the water deficit by dead reckoning A 
certain amount is allowed for insensible loss, and loss by other avenues is 
measured or estimated 

If patients show signs of dehydration when first seen, however, it is im- 
portant to realize that an extensive deficit must be assumed Coller and 
ins associates consider tliat this usually amounts to 6 per cent of body weight 
or approximately a gallon and a half for a large man The deficit may of 
course be substantially greater than 6 per cent in severe dehydiation 

Such an individual, should he have to undergo anesthesia and operation, 
might require eight to ten liters of fluid during his first 24 hours of hos- 
pitalization 

Estimation of Salt Deficits The chloride concentration is most often 
disturbed in one of tivo ways Eitlier there has been excessive loss of salt- 
containing perspiration which has been replaced by ordinary drinking water, 
or there has been an excessive loss of gastrointestinal juices compensated by 
the administration of fluids containing little or no salt Coller and Maddock s 
rule of half a gram of salt per kilogram of body weight for a hypochloremia 
of 100 mg per 100 c c beloiv normal has been very helpful With severe 
losses the sodium chloride has sometimes been given intravenously in 2 per 
cent solution, but in most instances it may be given satisfactorily at the iso- 
tonic concentration of 0 85 per cent 
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In patients with hypoproteinemia or in dehydrated patients with noimal 
plasma protein concentrations it is unwise to give the full amount of salt at 
once as such patients may develop peripheral and pulmonary edema 

Quantitative Couection of Distmhances m Acid Base Balance Dis- 
turbances due to the formation of ketone bodies either as the result of dia- 
betes or of starvation generally respond well to the administration of glucose 
and saline solutions (with insulin if indicated) At ceitam times, however, 
it IS valuable to have a parenteral method of correcting a i eduction in the 
CO 2 combining power of the plasma rapidly 

In these cases one-sixth molar sodium lactate solution may be employed 
One and eight-tenths c c per kg of body weight may be allowed for eadi one 
volume per cent change desired in the CO 2 (Hartmann) 

Until recently no clinically tested method has been available for over- 
coming alkalosis by parenteral means During the last few months am- 
monium chloride solutions have been employed for this purpose by Zmtel, 
Rhoads and Ravdin at the Hospital of the University of Pennsylvania 
On the aveiage 1 2 gm of ammonium chloride have resulted in a 1 eduction 
of one volume per cent in the plasma CO. in a 150 pound peison This is 
approximately equal to 2 c c of sixth molar solution per kg of body weight 
The trial of this method has been limited and cannot be stated to be of 
proved safety No serious reactions have been encountered in the group of 
patients ‘who received it, however, and it should be considered when alkalosis 
nephrosis is threatened and when the oral route is not available 

Summary 

The importance of correcting disturbances in fluid balance as quanti- 
tatively as possible is stressed 

Methods of estimating die electrol 3 rte requirements of patients with hypo- 
chlorcinia and with disturbed acid base equilibrium are discussed 



THE RELATION OF THE CRUSH SYNDROME TO 
THAT OF BURNS AND OTHER TYPES 
OF TRAUMATIC WOUNDS OF 
HUMAN TISSUES* 

B\ Wai tlr Estlu- Lee, M D , Philadelphia, Pennsylvania 

The purpose of this paper is to call attention to evidence which is gradu- 
ally accumulating that such diverse traumatic injuries as (1) blast, (2) 
bin ns, (3^ cnish, and (4) iiainna of the soft tissues all probably have at 
least two etiological factors in common (1) The loss or escape of plasma 
from the circulating blood stream, and (2) a toxemia resulting from 
degencratne changes and products liberated from d>ing or dead tissue cells, 
plasma and bacteria 

The subject chosen, the relation of the ciitsh syndionic to that of bums 
•ind other types of tiauinatit wounds of human tissues, represents an ob- 
session of ours which is the result of an experience m France during World 
War I, and which at last has been confirmed experimentally by Blalock and 
reported in the October 1942 number of Stngciy, Gynecology and Obstetiics 
In this papei he discusses the sj ndrome of several types of injuries dealing 
w ith a conglomeration of reactions to tissue damage whicli, at present, are 
grouped together under the term shock He suggests it might be wise if the 
term shock could be abolished altogether, but we agree that common usage 
makes this impossible at die present time 

No one w’lll question the advances which have been evolved in surgical 
treatment since the last war and tlie relatively astounding results now being 
obtained in tlie treatment of trauma In bums alone, before 1914, a hos- 
pital mortality of 80 per cent in severe massive, tliird degree burns was ac- 
cepted, whereas at the present time reports from the Council of Medical Re- 
seardi show an a^elage mortality m this type of burn of from 7 to 10 per 
cent 

Illy theme during these years has been that this gradual lowering of the 
mortality, decrease in length of hospitalization and lessening of the dis- 
figurement and permanent disability from scar tissue m burns is due to ap- 
preciation of the fact that burns are open Uauniatic wounds, and to hear 
Blalock classify them witli hemorrliage, trauma to large masses of muscle, 
blast, crush injuries and postoperative complications, etc, would seem to 
justify our teadiing 

Blast Little was known about the nature of this injury until the present 
w'ar and practically all the clinical knowledge we now have about it is based 
upon reports from the British Zuckerman and his associates, in 1942, re- 
ported 111 the Lancet their experiments with rabbits which were directly ex- 

*Read before Uie meebng of the Postgraduate Nights of the American College of 
Phisiaans held at the Naval Hospital, Philadelphia, October 22, 1942 

991 



992 


WALTER ESTELL LEE 


posed to high blast pressures (from whicli tlieir respiiatory systems were 
protected) in whidi they found abdominal and thoracic lesions caused, they 
believe, by a wave acting upon the surface of the body and not, as previously 
supposed, by either the pressure or suction components of the wave acting 
through the nose and mouth They conclude that both the thoracic and 
abdominal lesions may be due primarily to the impact of the pressure com- 
ponent on the body wall and that these lesions can occur when the suction 
component is excluded 

Immediate death, unassociated with evidence of external trauma in some 
instances, may be due to occlusion of tlie large bronchi by blood clot De- 
layed death is usually due to pulmonary edema and less often to intraperi- 
loneal hemorrhage In the reports from their clinical experiences with civil- 
ians, however, intrapulmonary hemorrhage of some kind is the most frequent 
finding, making this one condition in which blood transfusion or blood sub- 
stitutes are contraindicated whereas morphine and oxygen are required It 
would seem then that from the clinical and experimental evidence, injuries 
to pulmonarj' tissues by blast may result from direct tiauma through the 
respiratory system or indirectly by pressure upon the body surface 

Burns Our main reference to the problem of burns will be to point out 
the similarity of the basic tissue damage and tissue reaction to what are now 
called crush injuries and probably also to blast injuries 

As early as 1931, Underhill and Blalock found that tliere is an unusual 
escape of the blood plasma into the perivascular tissues in this type of injuiy, 
and Blalock stated that the loss of such relatively large amounts of plasma 
from the circulation must be an important cause of the decrease of circulating 
blood volume which is at least the initiating factor in the decline of blood 
pressure Follow ing the reduction of blood volume and the inci ease in blood 
concentration many vicious derangements in the physiology of the tissues 
take place (a) Decreased elimination by the kidneys (b) Imbalance be- 
tween Ultra- and extracellular fluid cell contents (c) When present over 
long periods of time the deleterious effects of tissue and plasma decomposi- 
tion products and of bacterial products must be considcicd There is much 
CMdcnce which seems to support the theory that to^cmm is an important 
lethal factor m burns, and Drinker and his associates have recently found ex- 
perimentally that l3'mph collected from a burned area exerts a toxic effect 
when reinjected into the blood stream of either buined or normal patients 

This finding is of peculiar importance, for it provides evidence of the 
presence of a toxic substance which acts as a common etiological factor in 
lesions resulting from such apparently dnersc and unrelated trauma as blast, 
burns, and crush, of the soft tissues 

Of all of these four tjpes of trauma the greatest loss of plasma from the 
circulation occurs m burns, and up to the present time there is no perfect 
substitute for its replacement Whole blood docs not pro\ide the amount 
of plasma lost w ithout dangerous!} increasing the red blood cell concentra- 
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tion ahead) existing On the othei liand the injection of laige amounts of 
coUitions of cr)staIIoids will further increase the loss of p lasma by washing 
It out of the blood stream through the patient's capillary walls, through which 
tins less \ iscid solution will pass far more freely tlian will plasma 

Naturally the need for plasma will be governed by its loss, and a simple 
and accurate method for obtaining this is very desirable Most of those 
•suggested obtain a^elages only and are so graded that no harm will result, 
but all such a\crage formulas fail to provide for the variations which are so 
frequent in the mdn idual patient 

\\’e admit that the original formula proposed by us is complicated, but 
b) means of a graph recently piepared by Di Wolff this difficulty can be 
oxcrcoine so that it should be possible for every surgeon to estimate the total 
quantit) of plasma remaining in the circulating blood in c c or expressed in 
grams of protein 

A Chart of Protein Deficits after Burns 

In order to simplify the calculation of protein losses resulting from severe 
burns, values wcie calculated from the authors' equation for the average 
adult with a normal hematocrit reading of 45 per cent cells, and a body 
weight of 70 kg (154 lb ) Tlie calculated protein deficit, in grams, was 
plotted against tlic assumed hematocrit values for several plasma protein 
levels as shown in chart 1 Hematocrit values are represented by points on 
the horizontal base line, plasma protein deficits or equivalent plasma volumes 
b) points on the vertical margins, and plasma protein concentrations by tlie 
cur\es Therefore, each vertical line in the chart represents a given hemato- 
crit value and each horizontal line a plasma deficit To read the deficit for 
a burned patient, take the point at whidi the vertical line corresponding to 
the observed hematocrit value intersects the curve corresponding to the esti- 
mated plasma protein level, interpolating whenever necessary The hori- 
zontal line from this point to the left margin of the cliart indicates the plasma 
protein deficit in grams, and to the nght the equivalent volume of normal 
plasma If the weight of the patient differs markedly from 70 kg, for 
which the calculations w'ere made, the deficit read from the chart must be 
multiplied by a suitable factor An example is given on the chart If only 
the hematocrit value can be determined, the protein level is assumed as 6 0 
to 7 0 gm /lOO c c during the first 48 hours following the burn, provided the 
total intake of fluids is restricted to three liters per day It should be pointed 
out that large errors may be introduced if the piotein level is unknown In 
the uncontrolled burn case the protein level may vary betiveen wide limits 

Hemoglobin levels equivalent to each hematocrit i-nlue may be substituted 
on the horizontal axis This can be done because the chart defines the re- 
lationship of hemoconcentration to plasma protein loss caused by severe 
bums The chart, hoivevei, cannot be used directly for burned cases com- 
plicated by hemorrhage, anemia or polycythemia The anemic individual. 
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cspcciallj a child, picscnts a pioblem not easily handled by any chart or fixed 
rules A whole senes of charts, one for each basal hematocrit value, is 
needed for the entiie range of anemias The chart may be used if due al- 
low ances arc made for the degree of anemia At the same hematocrit level 
the plasma deficit for an anemic iiidiMdual is 20 to 100 per cent greater tVian 
that for a peison w itli a normal hematociit reading Therefoie, values from 
the chart arc minimal and must be inci eased proportionally for the anemic 
patient This is also true foi the bunied patient who has lost red cells by 
hemorrhage In the patient w'lth pol><^themia the protein deficit is con- 
siderably lc‘!S than the lalue indicated by the chart Allowances must be 
made for added red cells if a w'hole-blood transfusion is given In all of 
these instances the most dependable ^ alue for the protein deficit is obtained by 
substituting probable noimals in the formula and then calculating 

Ci nsh Iiijtn ics That thei e is a relationship — etiologic at least — ^between 
the s>nidromc follow mg crush injuries and those following burns and blast, 
seems to ha\ e been definiteh deiiionstiated, experimentally 1^ Blalock These 
three foims of trauma liaie in common die loss of plasma and the absorp- 
tion of toxic products resulting from degenerative changes in the tissue cells, 
and plasma and from bacteiia 

Several articles appeared in the German liteiature before and during the 
First World War recognizing the tissue effects of ciush or compression in- 
juries It would seem to be chiefl) expressed in peculiar renal lesions This 
possibility appears to hate escaped attention until lecently — specifically fol- 
lowing air raids upon the Biitish Isles, in persons who have been trapped 
beneath falling debris The ischemic muscle, the edema and sw'elhng of the 
extremities as a result of transudation oi escape of plasma, followed by 
concentration of the blood and terminating m oliguria and uremia eiqiresses 
a similarit) to the phenomena associated with blast and bum injuries Bla- 
lock has been able to produce dus condition experimentally m animals by 
crushing the extremities with a press wdiich exerts a pressure of appioxi- 
mateh 500 pounds per square incli Although there was no immediate 
chan^ m the general condition of the animal w'hile the press w'as in action, 
marked changes occurred wnthm 15 to 30 minutes after its removal Though 
they ha^e been unable to reproduce completely die clinical symptoms of the 
crush syndrome as exhibited by human patients, they do feel that they liave 
evidence at hand that die prolonged ischemia of the extremities w'hich was 
produced and maintained distal to these pressure points will ultimately end 
m massive death of tissue If the presses are removed at the end of five 
hours and before actual death takes place, there follows an immediate flood- 
ing of the general circulation with metabolic products from the ischemic ex- 
tremity which are probably m some W'ays similar to the substances of de- 
generation in the decomposing tissues and plasma and bacterial products of 
burns and blast and trauma of the soft tissues Blalock feels it is quite pos- 
sible that the bum syndrome holds an intermediate position between that of 
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the trauma alone as in blast of the soft tissues and to the trauma and ischemia 
which IS superimposed in the crush type of wound 

To summarize these four types of injury which are frequently encount- 
ered in warfare, the type of the regional and geneial fluid loss from the gen- 
eral circulation is a constant factor, but the extent may be variable In ad- 
dition to this, the degenerative clianges of the dead and dying tissue cells, 
extravasated plasma and the results of bacterial growth and death are to be 
accepted also as a cause of the toxemia which clinically is found in all three 
conditions although with varying degrees of seventy 




35 MM. FILMS IN DIAGNOSIS OF 
CHEST CONDITIONS* 

B\ Edmund C Boots, M D , F A C P , Pittsbw gh, Pennsylvania 

Tun School Health Senice Department of the Pittsburgh public schools 
sertes approximate!} 130,000 children \\0ien only those children were 
roentgen-ra} ed who showed enough abnoimahty to arouse suspicion on ob- 
^crration or plusical examination, the standard 14 by 17 film method was 
sufficient to handle the \olunie of work 

Two years ago it was decided to make tuberculin testing and roen^en-ray 
examination of all positive reactors corapulsor}' for all competitive inter- 
scholastic athletes and ninth grade pupils When this was done, demand 
arose for the testing and roentgenological examination of the remainder of 
the student bod\ whose parents were desirous of having tlie procedure car- 
ried out As a result of this program, we have tested approximately 40,000 
children, have taken 8000 roentgen-rays, and found 44 clinically active cases 
With our limited facilities and personnel, this volume of work could not 
be done with tlic standard 14 by 17 films Therefore, we investigated, ob- 
seri'cd, and chose the 35 mm method We have a 200 milhampere machine 
and the fluorophotographic attachment using the 35 mm film We do not 
have the services of a roentgen-ray tedimcian 

We use 150 milhamperes, a target distance of four feet, one-tenth second 
exposure, and vary the kilovoltage according to thickness and type of chest 
We have found that it is necessary to give a higher kilovoltage than is in- 
dicated on tlie chart scales furnished with our machine As the tube ages, 
these figures have to be increased 

It IS our experience tliat the operator's technic must be more exact with 
the 35 mm attachment than with the 14 by 17 films When a correct technic 
IS secured, file films obtained show as good definition of structure as is ob- 
tained with the standard method In reading these films, they may be 
mounted individually or read in a roll as we do as a time saving procedure 
A magnifying mechanism is necessary for tlie reading and several types 
are in use There is one view box for use in stereo films, and another pro- 
jector apparatus which enlarges the image on a screen so that several ob- 
servers may view the picture at the same time and a pointer can be directed 
to the image of any desired shadow We use the direct view box for the 
roll of flat films, because of the press of time It is most satisfactory and 
does not distort the picture AVe retake about 4 per cent of the films on 
14 by 17 films for conference purposes 

One word of warning because of the sharpness of detail, abnormalities 
stand out hke a sore thumb when the proper technic has been developed A 

*Pr«ffinted before the Fifth Aimoal Regional Meeting of the American College of 
Pliysicians, Philadelphia, Pennsylvania, October 23, 1942 
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man not accustomed to reading 35 mm film is prone to “over read” his 
films 

This method finds its place where large numbers of films must be taken 
daily It IS not applicable where only a dozen or so chests are roentgen-rayed 
in the course of a day^ It is of value where film storage space is at a 
premium We have 8000 films stored for reference m a space approximately 
the size of an ordinary file diawer 

This method is recommended for mass survey work A single film costs 
less than four cents, a 14 by 17 film would cost 65^ Using 35 mm film 
enables us to take pictures m approximately one-tenth the time and at one- 
tenth the cost 

The measurement of the cardiac silhouette can be made on these films 
quite satisfactorily 

We are very well satisfied with this procedure It has served our pur- 
pose well 



ACUTE NEPHRITIS AND THE EFFECT OF 
SULFONAMIDES ON THE KIDNEYS*' 

liN Fit wris D Mnitpiiv. H D , F A C P , and Wilbur D Wood, M D , 

. 1 / ilwaiiki e, Wiscon «« 

TiiL sntfonanndcs in then relation to the kidney may play the role of the 
■‘doiihlc-cdgcd swoid” The) may participate m curing acute glomerulo- 
ncj>hrili< 5 . 01 p>chti«!. oi they ma) haim the kidneys Renal damage is con- 
sidered the most important of the serious complications of sulfonamide 
thcrap) Tl ina) result either from obstruction caused by masses of sulfon- 
amide crjstals in the renal tubules oi ureters, or from parenchymal changes 
due to the ncpluoloxic action of these diugs Many reports have been pub- 
lished regarding the mechanical blocking of the tubules, pelves and ureters, 
and the hematuria, oliguria, anuria and uremia which may follow the block- 
ing h,i\ c been carefull) studied *• *• *' ® Reports of the nephrotoxic action 
of sulfonamides ha\c been less common, but it is not improbable tliat many 
milder forms of renal damage of this kind liave passed unrecognized or, at 
least unreported Enough cMdence has been obtained to show that some 
patients niaj deielop pathologic changes of the kidney in the absence of 
mechanical obstruction *• *' "• *■ '*• In some instances both kinds of in- 
jur)* may be fovmd in the same kidney 

The beneficial cflects of the sulfonamides in the treatment of acute 
nephritis arc not uell known, because of the prevalent fear lest these drugs 
aggravate the injurj of an ahead) diseased kidney It is kiioira, however, 
that sulfanilamide is excreted almost entirely m its free form by the kidney, 
and that the cr)stals of the acetjdated form aie not found, as Aey are with 
sulfap)ridine, sulfatlnazolc, and sulfadiazine The report by Williams, 
Longcope and Janen’a) ** suggests that sulfanilamide may play an important 
role m the treatment of acute glomerulonephritis These authors believe 
that sulfanilamide may attack the foci of infection which support the activity 
of nephritis They found no instance of any injury to the kidney due to 
sulfanilamide The use of sulfapyndme, sulfathiazole, and sulfadiazine 
presents a somewhat different piobleni because of tlie insolubility of the 
acetj'lated forms of the drug, which are excreted by the kidney and which 
may cause mechanical interference wth renal function 

Ohservaiions on Benefits fiom Sulfonamides in Treating Patients Who 
Have Acute Glomerulonephritis Our experience witli sulfonamides and 
acute nephritis has been hmited to observations on patients who had other 
diseases than nephritis which called for sulfonamide therapy In this group 
*Rcad at tlie Rg ginnal Itleeting of the American College of Physicians in Chicago, No- 

'^^rom’the Department of Medicine, Marquette University School of Medicine, and the 
Medical Clinics, Milwaukee County General Hospital, Milwaukee, Wisconsm 
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there were three cases of acute nephritis m which the sulfonamides not only 
were not harmful, but were beneficial One of these cases will be reported m 
some detail, as it is illustrative of our experiences with this group 

Of the three cases, one was a patient with an acute glomerulonephritis 
resulting from an acute streptococcal sore tin oat The nephritis cleared up 
after giving sulfanilamide for a period of one montli by the method usually 
employed in the administiation of this drug The second case was one of 
acute lobar pneumonia with an exacerbation of a latent glomerulonephritis 
Sulfadiazine was given according to the usual methods The acute ne- 
phritis was not made worse, but improved, and although complete healing 
of the kidney did not follow, the nephritis again became latent The third 
case is the best example of the group and will be given in more detail 

Case Report 

A 12 >ear old 1io> was admitted to the hospital on Septeinbei 7, 1942 because of 
fe\cr, \omiting, puffiness of the entire body, and shortness of breath The boy had 
been in good health up to four days prior to admission, when chills, fever, and vomit- 
ing developed abruptly 

Physical Examination The physical mwaminatioii revealed a dyspneic, flushed boy 
W'lth a fever of 105® F The pulse was rapid, and the apex beat was slightly dis- 
placed to the left There was a lobar pneumonia involving the right lung Blood 
pressure was ISO mm Hg systolic and 110 mm diastolic The leukocyte count was 
18,500 with 48 per cent nonsegmented neutrophilic cells 

Urinalysis The speciflc gravity was 1 014 Albumin, four plus There weie 
many granular casts, 8 to 10 red blood cells and niiiny pus cells per high pow'cr field 
The urinary output during the first 24 hours was 450 c c 

The noii-protcm nitrogen was 68 mg per cent 

Treatment Two grams of sulfathiazole w'crc given at once, and 1 gram every 
four hours there<ifter for seven days The sulfathia/ulc level m the blood rangwl 
during the course of the pneumonia from 8 to 11 mg per cent In eight days the 
pneumonia was brouglit under control Ihe leukocyte count and fever dropped al- 
most to normal and the patient was greatly improved Ihc glomerulonephritis was 
not intensified, on the other hand, it had subsided somewhat One gram of sul- 
fathiarolc was then given every eight hours foi the next five days 'Ihe fever at this 
time began to rise again, and further examinations and roentgenogram of the chest 
showed the begmnmg of an empyema Fluid was removed from the chest and 
pneumococci were demonstrated in culture Shortly aftcrw.irds closed drainage was 
established Sulfathia/olc was administered in 1 gram doses every eight hours, and 
the blood level was maintained between 4 and 8 nig per cent 7 he trc<itmcnt of the 
empyema and nephritis was continued for six weeks during which time the einpyem.i 
was' cured and the nephritis improved, though it was still active 'fhe patient was 
treated with siilffithiarole m 1 giain doso every eight hours for another six weeks, 
and hy the end of this period the glomerulonephritis had completely he.iled 

Summary of Case A boy, 12 years old, developed pneumonia and acule 
glomerulonephritis in early September, 1942 With the usual doses of sulfa- 
thiazolc, the pneumonia was controlled in eight days Ihc acute nephritis 
was not made worse, but showed <omc improvement Subsequently 
empyema dcvclo{}ed Sulfathiazole was continued along with other treat- 
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nu'nt foi ii pciiod of six 'weeks The empyema w'as cured and 'tlie acute 
nephritis made much hettci Sulfathia/olc was given for the treatment of 
the acute nephritis for another six A\ceks, and during this period the acute 
ncphiitis was tomplctch cured 

The XrphiotpMc jlction of Sidfathiasolc The insoluble, acetylated 
forms of siilfathiarolc may produce blocking of the urinary passages followed 
h\ alhuinimina, hematuria, pain, ohguna, anuria, and uremia Of the kid- 
ney mjuiies caused In the sulfonamides, this is the commonest, but there is 
anothci t}pc of kidnc} damage that is not characterized by obstructive 
lesions B\ some process not entirely clear, the sulfonamides may impair 
kidnej function by action particularly upon tlie kidney tubules Postmortem 
examinations Imc disclosed that the glomerular tufts are not involved, and 
that obstruction by sulfonamide crystals is not the cause Tlie following is 
a case that exemphnes renal damage followed by oliguria, anuria, uremia 
and death caused by sulfathiazolc, without exidence of urinary tract blockage 
at any point 

Casf Repokt 

A white woman, aged 64, dc\ eloped an upper respirator}' tract infection for 
winch the ph}Sician who saw her at home ga\e 1 gram of sulfatliiazole every sue 
hour> until S gm in all were gi\cn While at home she developed ohguna Sul- 
fathiarolc was stopped and she w’as brought to the hospital where she was seen by 
us for the first time 

The patient was a well dei eloped woman who was in a precomatose state and 
greatly ddiydrated Many rales were heard throughout both lungs, but otherwise her 
rcspirnlor} system was noniial The output of urine whicli had been scanty at home, 
diminished at the hospital, and diuresis failed to take place even though large quan- 
tities ol fluids and other treatments were given Urinalysis showed albumin four 
plus, many red blood cells, lery many pus cells, and a few granular casts The fever 
was remittent in type and ranged from 99® to 101® F Blood pressure was 148 mm 
Hg sistohc and 100 mm diastolic Tlie average blood counts showed IVhite blood 
cells, 8,300, differential count normal, red blood cells, 3,650,000, hemoglobin, 55 per 
cent The non-protein nitrogen and creatinine gradually rose despite usual treat- 
ment Urological examination revealed no urinary tract obstruction She died of 
uremia nine days after entrance to the hospital 

Autopsy The heart showed nothing abnormal for a patient in her age group 

The lungs w'ere congested but no pneumomc consolidation was found The 
bronchi contained grayish-green mucoid material, and on microscopic eicamination, 
the smaller bronclii were surrounded m places by areas of polymorphonuclear infiltra- 
tion The bronchioles m some areas were occluded by a semifibnnous material 

Hemorrhagic gastritis and colitis were present 

The right kidn^ w’eighed 190 gm, the left 185 gm There were no speafic 
lesions in the pehes or ureters and no calculi or clumps of crystals were seen Tlie 
capsules stripped 'with ease and the surface of both kidneys wras smooth and pale 
On cut surface, the cortex was red and stood out in sharp rdief against the grayish, 
anemic appearing niedullarv portion 

Microscopic Examination On histological examination the glomerular capillaries 
W'ere congested The Bowman’s capsules seemed normal The epithelial cells of the 
convoluted tubules, particularly tlie distal portions, were swollen, and in places de- 
generated and undergoing necrosis, some ol the tubular lumina appeared occluded by 
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epithelial cells The collecting tubules contained brownish material which appeared 
to obstruct them in places Throughout the medullary portion and to some degree in 
the cortex small foci of Ij'mphocytic infiltration were found Examination for sul- 
fathiazole crystals was made, and many were found in the mucosa of the pelves of 
both kidneys The kidney picture was not unlike that seen in nephiosis of the 
chemical kind 

Remarks This case illustrates several lessons on sulfonamide therapy 
First, the promiscuous giving of sulfonamides for comparatively innocent 
upper respiratory tract infections should be avoided Secondly, in adminis- 
tering these drugs, the precautions whicli have been emphasized by those most 
experienced in their use should be adhered to For example, in this case tlie 
patient was in a state of marked dehydration, and it might have been possible 
to safeguard the kidneys if an optimal amount of fluid had been given each 
day with the drug Thirdly, this case shows that in certain individuals even 
small doses of sulfathiazole may lead to unfavorable reactions Finally it 
must be kept in mind that sulfonamides may not only cause a mechanical 
obstruction of the urinaiy' tract, but they may exert a more diiect nephrotoxic 
action on the renal paienchyma followed by oliguria, anuiia and uremia 

PropIiylaM*! and the Effect of the pH of Unite oti the Formation of 
Ciy^tals An encouraging feature of most of the leports on kidney injuries 
from sulfonamide therapy is the confidence which wi iters place in 
satisfactoiy methods for their prevention and control ” There aie piob- 
ably several faclois which are concerned in the genesis of lenal damage 
from administi ation of sulfonamide compounds Safeguaiding the kidney 
inaj be acliicied bj the following precautions (1) An adequate intake of 
fluid, the hydration of the patient’s tissues, and a normal output of uiinc arc 
probabl} the most important measures for avoiding kidney injury General 
opinion IS that 1500 to 2000 cc of fluid per day must be taken if adequate 
urinarj output is to be assuicd (2) The presence of renal instiflicicncy oi 
of obstructi\c uropalhies must be c\aluatcd before commencing sulfonamide 
thtrapj (3) Caicful obsenations of the quantity of urine and its ap- 
pearance on gi OSS examination and the microscopic examination foi crystals 
should he made The presence of sulfonamide crjstals docs not mean that 
kidnc) damage is at hand and that the drug must be stopped, but it docs in- 
dicate that much cai c must be exercised concci ning the quantity of the di ug 
given, the optimal Ic\ el in the blood stream and the volume of urine excreted 
(4) Finallj several investigatois have spoken of the importance of an 
alkaline urine in the prevention of ciystal formation This idea 

IS not held bj all observers, and Thompson, llcrrcll and Brown,' and Finland, 
Peterson and Goodwin,^" do not stress the roles of alkalinity and acidity in 
the precipitation of crystals m the kidnev 

It had become our general impression that when the pH of the urine was 
kept well on the alkaline side, sulfonamide crystals were diminished in the 
urine In order to corroborate this opinion, 50 patients were selected at 
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Relation of pH of Urine to Crystalliiria from Sulfadiazine Therapy 



Group 1 
pU-l-^S 

- - 

Group! 
nil 5-6 

Group 3 
pH 6—7 

Group 4 
pH 7 and over 
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60 

++ 

(F) 145 
(A) 2 2 

70 

+ 

(F) 96 
(A) 12 


F — Free drug 

A — Acetylated form of drug « oo j 

In group 1 there nere 14 unnalyses taken in all, in ™up 2 there were 88, in group 3, 88 and 
in group 4. 43 The figures given above are typical of the trend of crystalluna m relation to pH 
Avmg^ taken for each group show that alkalimty probably has an effect on the crystalluna 
The averages of the crvstalluna in each of the 4 groups are as follows (o) In mpup 1 with a 
pH of 4-5? the average number of crvstals was 1 642 (6) In group 2, pH it was 1 25 

(e) In group 3, pH 6-7, the inadence of crystals was 1 022, (c) and m group 4, pH of 7 and over, 
the average number of crystals was only 0 232 
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random and placed on 1 gram of sulfadiazine every four hours Most of 
these patients were relatively young and were not afflicted witli any kidney or 
liver disease Specimens of urine were taken each morning at 10 o’clock 
and examined within 20 minutes for crystals The urine was made alkaline 
by gfivmg soda bicarbonate 1 gram with each gram of the sulfadiazine The 
fluid intake was maintained at 2500 cc a day, and levels of the free and 
acetylated drug m the blood were determined every other day From the 
findings given in chart 1, it seems that in alkaline urines fewer crystals were 
found tlian in those with an acid reaction 

Summary 

1 Sulfonamides may in some cases cure acute glomerulonephiitis, and 
other acute inflammatory lesions of the kidneys, but under certain circum- 
stances they may cause kidney damage 

2 Tavo cases of nephritis benefited by sulfonamide therapy are mentioned 
and a third case described more fully in which treatment with sulfathiazole 
resulted in complete recovery 

3 A case illustrative of tlie nephrotoxic action of sulfathiazole is given, 
and the findings at autopsy are reported 

4 Precautionary measures whicli have proved their value m cases treated 
with the sulfonamides are outlined 

5 There is no unanimity of opinion concerning the role of alkalinization 
in preventing crystalluria A preliminaiy^ report of our observations on this 
question is included It appears that alkalinity may diminish the incidence 
of cr}stalluria 
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MEDICAL ASPECTS OF HIGH ALTITUDE FLIGHT-^ 

By David N W Grant, Brigadier Geneial, AUS, The Air Surgeon, 

Waslnn0on, D C 

Since civilization moved nortli from the warm climates of the south- 
eastern Mediterranean, man has been required to devote some part of his 
cnei gies to adjusting himself to his physical environment Historians wish 
to emphasize that man’s migration into new environments is but an expres- 
sion of progress, and tell us that the restless spiiit finds its greatest examples 
among the hearty of a race who seek "new worlds to conquei ” Be that 
as It ma}, certainly in recent times many men have not been content with 
conquering the surface of the earth, but have directed their energies to 
mastering that which is below and above the surface of the earth 

The history of man shows that he has been ever seeking new means of 
transportation for the purpose of increasing his speed and for exploring 
bejond his environment, and each new development in transpoi tation has 
brought with it its own peculiar medical problems Tiavel by water bi ought 
with it drowning; the subjugation of animals, fractures of various kinds, 
the dc^clopment of the steam engine, the so-called “railroad spine”; the 
gasoline engine, carbon monoxide poisoning, and with the automobile, the 
typical Colles fracture And now we have the air plane with its ti cmendous 
speeds, in tliiec dimensions, which introduces entirely new medical prob- 
lems, as man is now placed in an environment in which he is not naturally 
.ndjusted to Inc Fiom the time he leaves the ground until he returns, he is 
living under unnatural conditions In attaining altitude and tia\ cling at 
such tremendous speeds he is defying nature 

Some 20 years ago it was realized by a few individuals that the pcrfoim- 
ance of the aeroplane was limited only by the performance of man in this 
strange einironmcnt in which he found himself The pilot of the acioplanc 
IS the hcai t and brains of the machine The machine may be defective, but 
the pilot brings it to earth But ^\hcn the pilot fails only momentarily, no 
matter how well the machine is functioning, there is no direction to the flight 
and it crashes And so to insure the proper functioning of man in this new 
and strange environment, AMation Medicine w'as born, and with it the 
I'light Surgeon 

We who are intimately connected with A\iation Medicine like to visu- 
alize the Flight Surgeon as liaMng the same relation to fljing personnel as 
the engineer has to flying materiel The engineer assures himself that the 
machine is functioning perfectly before he allows it to take off into the air 
The Flight Surgeon assures himself that the personnel who aic to operate 
the machine w ill funetion pci fcctly 

*Dc]ncrcd before the Kew Eneland Kct'iontl Meeting of the Amrncan College of 
rii>staans. Boston, Mas<, I'cbnnrj 5, 1943 
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W’uli these prchmin.iij leinarks, I would like to call to your attention a 
tew' of the medical pioblcms iinolvcd in aviation Aviation, as we know it, 
invohcs two buf factors fiist, the development of the mechanical means of 
luakmc: flujlit possible, and secondly, the adjusting of the operators or oc- 
cupants of this mechanical means to the conditions they ivill face in the 
enMionmcnl into which they will be earned 

In rcgaid to the fiist factor, suffice it to say that the development of the 
aeroplane has outstripped the development of our knowledge of human 
hemgs under conditions of flight The situation would not be so tragic if 
aeroplanes weic used solel) for commercial purposes, but military needs and 
use", demand lugh-altitude fljing, dive-bombing operations and rapid ma- 
ncin ermg w’hcre judgment, split-second reactions, and the effects of accelera- 
tion and anoxia arc determining factors Inasmuch as we have not been 
able to dc\clop a superior race or immunize our flying personnel from the 
prccariousncss of operational flying, future gams in flying will of necessity 
liaAC to be made through ad^ancema 1 ts in knowledge of physiology and 
allied subjects 

I would like to outline briefl) a few of the mam problems in Aviation 
Medicine with which we arc concerned I will restrict my remarks to five 
major problems, and gne them in the order of their importance 

1 Selection and training of flying personnel 

2 Anoxia or oxj gen-want 

3 Acro-einbolism 

4 Expansion of gases in the body cavity and alimentary canal 

5 Low temperatures 

It IS interesting to note in passing that in the development of aero-medi- 
cine, these problems appealed historically about m their present order of 
importance, and each has been greatly emphasized by the present war J[t 
was m> interesting experience to visit England after the battle of Bntam to 
study the findings of the RAF, and I have now just returned from Africa 
I believe that much of the masterj' of the air in the battle areas is dependent 
upon soh ing these problems 

Selcctwn and Tiaimng of Flying Pci sonnet During the early days of 
aviation, tlie selection and training of flymg personnel were predominantly 
on the basis of trial and error, or survival of tlie fittest Personnel was 
not selected because of any peculiar fitness for flying — ^it was simply a ques- 
tion of whether tlie individual had the nerve to fly The result was that the 
average aviator had a very short time of usefulness Little by little the 
physical and mental requirements for entering flying training have been 
raised, and wnth the newer methods of selection of trainees, we are speedily 
removing that costly procedure of survival of the fittest An extensive 
program has been established not only to select those aviation cadets who 
are best qualified to receive flying training, but also to select those for further 
specialized training and assignment to high altitude operations This high 
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altitude training also adequately indoctrinates all members of the air crew 
in the general subject of high altitude flying The aero-physician has played 
a large part in the establishment of this program, and at the present time 
we have two large research centers and many additional research activities 
working toward the solution of this problem The preparation of the flight 
crew has been almost entirely a dutj^ of the flight surgeon who examines, 
instructs, and frequently flies with his men Because of the fact that the 
selection and training of flying personnel is a separate subject unto itself, 
I do not believe that it would be wise to do more than to bring it to youi 
attention now Therefore, I w ill pass on to the second heading 

AnoMa or Oxygen-Want Aviation medicine requires knowledge of 
many physical principles wliidi are intimately connected with problems pre- 
sented in this talk The question of anoxemia is an excellent example of 
this The decrease in barometric pressure which occurs as one ascends to 
greater and greater altitudes restricts the level to which one can fly without 
supplemental oxygen, and even the level to which one can fly breathing 100 
per cent oxygen This latter ceiling, as determined experimentally, is ap- 
proximatly 40 to 42,000 feet Beyond this, pressure cabins or pressure 
suits must be used One of our major problems has been that of designing 
a satisfactory oxygen mask Our mask today only basically lesembles that 
which w'e used hvo years ago Even ivere this aspect of the question suc- 
cessfully solved, there lemains the fundamental problem of the effect of 
chronic anoxia upon flying personnel Although we know that oxygen- 
want does not have the same effect upon all individuals, we believe that it is 
mandatory that everj'one use oxygen equipment above 10,000 feet, in the 
event that flight is to be longei than two hours The individual should 
never exceed 15,000 feel even momentarily without oxygen, in spite of the 
fact that he is rclatnely inactive and has no obvious symptoms Provided 
there is a need for a peculiar mental or physical exertion, oxygen should be 
taken at a lower altitude The average individual begins to become anoxic 
at altitudes above 33,000 feet, even though he is breathing 100 per cent oxy- 
gen and is engaging in little or no actiMty This anoxemia becomes pro- 
gressively greater w'ith increased altitude Although it is theoretically 
possible for a normal individual to ascend to altitudes of about 46,000 feel, 
it IS felt that for mililarj purposes the maximum that should be demanded 
IS 42,000 feet As a matter of fact, from a medical standpoint, it is de- 
sirable to use a pressure uibin for all altitudes above 30,000 feet At 
altitudes as low as 4,000 feet, there is commonly a change in pulse rale and 
a slight rise in blood pressure, which show’s a general rise to 8,000-12,000 
feet, and then commonh begins to fall 

As a result of the work done by Schneider, it was found that there are 
two general tjpes of reactors, “fainters” and “non-faintcrs,” which arc 
ncarlj equally divided The fainting t>pc arc thocc m whom the lower 
ncrvou»! centers which control the heart rate, \ascular tone .ind volume of 
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brcdthingf, suOci i)iiral 3 sis before the higher or psychic centers are affected 
This fainting tjpe of icactor usually suffers a sudden reduction in his blood 
picssurc at the time of fainting This general type of fainting reaction 
should not be confused with the unconsciousness that occurs at high alti- 
tudes as a result of a sudden interruption in the oxygen supply system It 
should be icmeinbered that the higher the altitude, tlie shorter the time 
necessarj to pioduce unconsciousness due to lack of oxygen 

Perhaps the most dramatic demonstration witnessed by research workers 
using the “altitude training” or “low pressure chamber” is the ^ed with 
whicli unconsciousness overtakes man at altitudes above 30,000 feet At 
35,000 feet without ox 3 'gen. unconsciousness will appeal in 30 to 60 
seconds, at 40,000 feet, in 15 seconds Above these levels there is progres- 
sue acceleration in the appearance of unconsciousness 

Act ocvtbohstu The rapid climbing abilities of modem airplanes have 
created a situation in which the body of the aviator is rapidly decompressed 
i\ ith danger of liberation of bubbles of gas, mainly nitrogen, from the blood 
and tissues This condition in aviators corresponds to the compressed-air 
illness in deep-sea diving called the "bends ” Aeroembolism is a condition 
caused b>' the same general process that causes compressed-air illness, with 
the exception that the former occurs from compression to two or more at- 
mospheres followed by decompression, whereas the latter occurs from de- 
compression from one atmosphere or less 

During ascent m aircraft or in any otlier situation in whicli the atmos- 
pheric pressure is decreased, tlie internal partial pressure of the body nitrogen 
IS above that of the nitrogen in the lungs, and tlie tissues, therefore, are 
supersaturated As a consequence, the nitrogen dissolved in the blood 
begins to be liberated m the lungs The nitrogen m the tissues begins to 
enter the blood stream, and by this dual process the body tends to rid itself 
of Its excess nitrogen If tlie ascent is slow enough so that the nitrogen m 
the body can be eliminated before reaching approximately double its normal 
saturation at the prevailing altitude, nothing unusual will occur If, on the 
other hand, concentrations of nitrogen in the body become more than double 
their normal saturation lalues at any altitude pressure, the mtrogen will tend 
to come out of solution and form bubbles 

Since the elimination of nitrogen from the body is entirely through the 
blood stream, those parts of the body or those tissues which have the poorest 
blood supply will be least able to lose tlieir excess nitrogen rapidly That 
this IS actually correct is indicated by the fact that with rapidly decreased 
atmospheric pressure, these bubbles are found in the spinal fluid and about 
the spinal column at 18,000 feet, whereas bubbles m tlie blood and body 
tissues generally have not been found below 30,000 feet This entirely 
agrees with the actual findings in flight where it is not unusual to have minor 
symptoms, such as itching and tinghng sensations, a little above 18,000 feet 
It IS quite unusual, however, to have an individual incapacitated as a result 
of aeroembolism below 30,000 feet 
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It IS obvious that if one ascends slowly enough to high altitudes, the 
nitrogen of the body will be eliminated as fast as it tends to become exces- 
sive Therefore, the rate of ascent is important since the nitrogen content 
of the tissue must reach a value at least twice normal at any given atmos- 
pheric pressure before it will appear as bubbles 

The calculated maximum rate of ascent whidi will avoid bubble forma- 
tion is not more than 78 feet per mmute It is obvious that this rate will al- 
ways be exceeded in aircraft, and therefore some otlier solution must be 
found 

A large amount of information is being accumulated on the preliminary 
use of oxygen to wash out excess nitrogen prior to take-off It is known 
that breathing 100 per cent oxygen for one-half hour, while taking active 
exercise, will remove a certain amount of nitiogen and will make ceitain 
individuals more comfortable during rapid ascents This procedure, of 
course, is quite impractical for defensive military operations, and there is still 
some question as to hoiv much it contributes other than delaying the onset 
of aeroembolism 

The number of individuals 11110 will be incapacitated at aii}' given altitude 
IS not precisely known Certain individuals with no preliminary prepara- 
tion are able to go to 40,000 feet, and above, repeatedly, foi one to two 
hours with no s}mptonis, whereas others consistently have sjmptoms which 
arc incapacitating at slightlj above 30,000 feet As a lesult of the English 
expeiience, it is probable that not ovci one-half of the young, healthy avia- 
tion cadets can go to 35,000 feet for foui hours without s>mptonis 

Expansion of Gases in the Body Cavities and the Ahmentaiy Canal 
Probahlj one of the most frequent difliciiltics experienced by flying person- 
nel in flight IS with reference to the middle car If for any reason the 
custachian tube is closed, which may occur during a common cold, pharyn- 
gitis or sinusitis, the middle car cannot be ^cntllatcd and a marked change 
of altitude may then rupture the eardrum A like condition occurs m the 
case of the sinuses when their openings arc blocked, in which case, during a 
change* of altitude, marked trauma and severe pain may dcicloji The ab- 
dominal distention which occurs- as a result of tlic expansion of gases in the 
gastrointestinal tract is often sc\crc enough to incapacitate the indiMdiul, 
proMded the rates of accent arc rapid 

Lost’ Temperatures The pioble*m of cold or low* tcniper.iturcs was in- 
tentionally placed last because it is primarily an cnginecimg problem, and T 
understand that we arc alrcadi well on the way to an .idcquatc solution 
Other Subjects I would like to mention hrufli high accelerations, 
fatigue, and clothing, as subjects whieh Imc mtcntionalh been omitted from 
this discussion Although tlic<c subjects are also iinportaiu and may limit 
high altitude flights, they arc in no way peculiar to such ojicratioiis and aie 
entirely secondary to the subjects disciiN'scd abo\c The problem of high 
accelerations will he a greater problem for low-flying aircraft Fatigue is 
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not hirntcd to high altitude, although there is considerable evidence that it 
doc*! dcxclop moic rapidlj under sucli conditions Clotliing, although im- 
portant, IS again not a satisfactory' answer to the cold problem Clotliing, 
in gciicial, IS entirely inadequate foi continued operations if die tempera- 
tures are below 10° F 

There is perhaps no one problem of greater importance to the winning 
of this wai than that of the piopcr application of aiiation medicine It 
finds Its way into e\cry air activity — ^tiansport, reconnaissance, and fighting 
The reports that I ha\e of recent endeavors tow'ard solving our pioblems 
arc extremely encouraging Much work is yet to be done, but American 
ingcniiit} and American medical researdi w ill soh e it 



THE PRESENT STATUS OF CLINICAL 
ELECTROENCEPHALOGRAPHY * 

By Frederic A Gibbs, M D , Boston, Massachusetts 

After eight years of trial, clinical electroencephalography has gained 
widespread acceptance It is being used by neurologists, brain suigeons, 
psychiatrists, and pediatricians, as an aid in the diagnosis of epilepsy and 
related disorders and as a painless and entirely safe method of detecting 
localized damage in the cerebral cortex Several Army induction centers 
are using it as part of tlie medical examination to determine htncss for mili- 
tary service 

This widespread acceptance has placed a burden on electroencephalo- 
graphic standards for diagnosis and prognosis, and various weaknesses have 
appeared In the effort to correct these weaknesses, electroencephalo- 
graphers in this country and abroad are collecting large numbers of electro- 
encephalograms on normal and abnormal persons at various age levels so that 
standards can be given a solid statistical basis Such studies could not be 
done at an earlier stage because, like most new sciences, electroencephalo- 
graphy in its beginnings was descriptive Single cases or small groups 
yielded essential information that revealed the general shape of the field, 
and proMded clues to the directions in which large scale studies could profit- 
ably proceed Honc\er, the descriptive stage of clinical clcctiocnccphalo- 
graphy is non over, it is entering its quantitative, or statistical phase This 
will seem to many a less interesting period, but only in this phase can elec- 
troencephalography be rationally applied, foi until standards are based on 
large numbers of uniformly classified cases, electrocncephalographic diag- 
nosis will be unreliable 

The stud} of 1,000 normals and 1,200 epileptics ’ reveals that although 
some supposedly normal persons show abnormalities of the type encountered 
in epileptics, certain disorders arc so common m epileptics and so rare in 
normals that they lla^e diagnostic value For example, the most charac- 
teristic tjpc of disorder, namely, sci/urc-discliarges, wms obscr\ed in 30 per 
cent of the epileptics and in fewer than I per cent of the controls A some- 
what less extreme form of abnormality, \cry slow or \cry fa*5t activity, 
occurred in 25 per cent of the epileptics and in onl} 2 per cent of the controls 
The mildest form of ahnorniahl}, moderately slow or fast acti\it}, w.is 
twice as common m the epilejitics as in the controls Only 15 per cent of the 
adult epileptics and 10 per cent of epileptic children were classified as nor- 
mal, 111 contrast to 85 per cent classified as normal m the control group, hut 

*RcvI fitforc lilt XiH I'lujhnfl Jlcriuml Mitlittf; of tlie Anitrican Colltpc of Phy- 
sicians HI Dostoti, rcl>nnr\ 5, 1^41 

Froin the I)ciwrlmc.nl of Noirolnn. Hrr\aril Mcilint .School, arifl the Xturylof;it.il 
Lnii, Boairi CiU Iln^pinl, no<ito,i, Ma«« 
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It IS clear that a significant propoition of epileptics have normal electro- 
encephalograms in their mterseizure periods Therefore, like a negative 
Wasseimann, a “negatne’’ electroencephalogram is only suggestive For 
that matter, a “positive” electroencqihalogram is only suggestive How- 
c\er, It may be Inqhly suggestive The ratio of epileptics witli seizure-dis- 
charges to normals witii seizure-disdiarges is of the order of 30 to one, 
therefoie, seizure-discharges can be considered confirmatory of epilepsy 
Although less significant, ^er}' slow or very fast activity is suggestive of 
cpilep*!) and such a finding ^\ould stiengthen a clinical diagnosis of epilepsy 
The finding of moderately slow or fast activity is inconclusive, but it is 
entirely in accoid with a clinical diagnosis of epilepsy If a normal electro- 
encephalogram is reported in a clmioil epileptic, it is probably wise to re- 
consider the grounds on which the diagnosis was made, but if these are found 
to be satisfactory', there is no reason to doubt the diagnosis 

Much emphasis is placed on epilepsy because that is the condition which 
presents the widest range of electroaicephalographic abnormalities How- 
e\er, in brain trauma, ^ery eMdent disturbances of the electroencephalogram 
arc also encountered Statistically significant data on this condition have 
been made available by tlie publication of Williams’ study on 600 consecu- 
ti\e cases of head injury at the Military Hospital m Oxford ~ 

Other conditions m which electroencephalography has been found to be 
clinically useful are the following cerebral tumor, subdural hematoma, 
cerebral hemorrhage, cerebral thrombosis, cerebral abscess, meningitis, en- 
cephalitis Schilder’s encephalomyelitis. Sydenham’s chorea and behavior 
disorders It has almost no clinical ^alue in schizophrenia, manic-depressive 
psychosis, fecble-mindedness, migraine, psychoneurosis and hysteria 

Because so little abnormality is seen m feeble-mindedness or schizo- 
phrenia It IS apparent tliat the electroencephalogram does not give a record 
of all brain activity' The electroencephalogram records one particular type 
of brain actnity from a particular brain area, namely', tlie outer convexity 
of the hemispheres The electroencephalogram can localize disorder in 
cortical areas that arc otherwise silent, but it does not indicate the cause of 
the disorder It supports or weakens a clinical diagnosis, but it does not 
make a clinical diagnosis As a source of additional evidence, it may be 
extremely ^aluable but it cannot be regarded as a “time-saver ” 

The ^alue of an electroencephalogram is directly proportional to tlie ex- 
perience and ability of tlie electroencephalographer who makes and inter- 
prets It The taking of satisfactory' records requires training and more 
than common skill and diligence, and their interpretation requires mherent 
powers of discrimination However, a primary requirement is that tlie 
electroencephalographer be equipped with a correctly designed and properly 
built instrument It is impossible for a good man to obtain satisfactory 
results with a poor instrument, and an incompetent man with a poor instru- 
ment IS a source of egregious error 
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One of the surprising and encouraging aspects of medical practice in tins 
country is the readiness with whidi innovation is accepted New and 
highly technical diagnostic methods become standard procedures almost over- 
night In a few more years the electroencephalograph will not be curious 
or wonderful, but only familiar and increasingly useful 
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OBSERVATIONS ON IMMUNITY IN MUMPS ^ 

B} John F Enders, Ph D , Boston, Massachusetts 

The importance of the problems of the control and prevention of mumps 
among militan personnel was illuminated by the events of the last war when 
nearly four million man days ■were lost from duty because of this disease 
Wesselhoeft and Walcott ^ recently, in an excellent review, have reemphasized 
the role ^^hlch epidemic pai otitis can play m interfering seriously witli the 
training and nlo^cmcnts of troops and Iia\e clearly defined the lacunae m our 
knowledge and our technic which have rendered prevention and control un- 
satisfactor} 

Of these deficiencies perhaps that most keenly felt is die lack of a simple 
inctliod analogous to the Schick test for determining susceptibility or re- 
sistance to infection since on epidemiologic grounds it is highly probable that 
many indniduals who ha\e never experienced an overt attack are neverthe- 
less immune Were such a method available, it is obvious that during an 
outbreak a considerable number of contacts who, under present conditions, 
may’ be subjected to quarantine for seietal weeks could be safely disregarded 
MoreoAcr, in dealing with epidemics it would be possible by this means to 
check the statement of an iiidnidual giving a positive history, as it is well 
known that the history of mumps may often be unreliable 

Directly related to the problem of establishing a test for susceptibility are 
the obMousIy piactical questions of the assay of tlie prophylactic properties 
of comalescuit or normal human serum and of any \accine which in the 
future may be devised For it is evident tliat if, in a group subjected to 
study', a significant number of persons are naturally immune who never had 
recognized mumps, the evaluation of specific prophylactics would be rendered 
extremely difficult and prolonged in the absence of a means whereby sudi 
individuals could be distinguished 

With these considerations in mind, we first undertook the study of one 
of the reactions of immunity in the rhesus monkey — an animal whidi John- 
son and Goodpasture " in 1934 had shown to be susceptible to the virus The 
information thus obtained \vas applied to an analysis of the course of events 
m the disease in human beings and then to tlie investigation of the immuno- 
logic status of normal individuals 

* Presented before the New England Regional Meeting of the American College of 
Plljsicians, Boston, February S, 1943 

From the Department of Bactenology and Immunolog), Harvard Medical School and 
School of Public Healtli, Boston, Mass 

A part of the work desenbed in this paper was done under a contract, recommended by 
the rnmnnHwi on Medical Research, between the Office of Saenbfic Research and Devdop- 
ment and the President and Fdlows of Harvard College 

The data supporbng the statements made in this paper will be recorded m detail m sub- 
sequent communications A prdiminary report on the devdopment of complement-fuong 
anhbodies in infected monkeys and in human faemgs with mumps has been published (Proc 
Soc. Exper Biol and Med, 1942, 1, 180-184) 
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We employed the method of inoculation of Johnson and Goodpasture and 
noted a disease resembling mumps in all important aspects following the in- 
stillation of sali\a from cases of epidemic parotitis into the salivary ducts of 
monkeys In these animals nine serial passages of the virus have been main- 
tained without apparent alteration in its properties by tlie inoculation of an 
emulsion of the infected parotid gland removed surgically during the acute 
phase of the disease From the operation, recovery is neaily always un- 
eventful 

Since monke}S convalescent from mumps are lefractory to reinoculation 
of the virus, we naturally sought a way of determining whether this im- 
munity might be correlated with die appearance of antibody in the blood 
scrum For this purpose, the complement fixation test w'as used in which 
the antigen consisted of a dilute suspension in saline of the infected paiotid 
gland As a control a suspension of gland from a normal monkey was 
regularly included Bj this procedure sera of monkeys before inoculation, 
at the height of the disease, during convalescence and at vaiying periods 
thereafter w'ere tested for the presence of antibody None was detected in 
the specimens from normal animals or in those taken during the caily acute 
stage Within three dajs following the acute stage, how'ever, some anti- 
body was demonstrated and after five da}s the titer w'as shown to be high 
For a month or somew'hat longer this high level w'as maintained Gradually 
the concentration of antibody decreased until amounts comparable to those 
found in certain normal human beings w’ere reached The titei then ap- 
peared to remain constant for at least 10 months This peisistence of anti- 
body at a low’ le^el follow'ing reco\cry is importcint in i elation to the sig- 
nific4Uicc of the results obtained in man 

From these data we ma) conclude, then, that infection of the ihesiis 
monkc} with the -virus of mumps leads in a shoit time to the appearance of 
s])ccific complement fixing antibodies which aic not present m normal sus- 
ceptible animals Moreoser these antibodies maj persist in the blood for 
many months 

Bj the same procedure sera obtained fiom mumps patients at comparable 
penods of the disease have been nncstigated Results analogous to those 
noted in the c\perinients with animals base been recorded No antibody was 
demonstrated in the sera of 10 of 11 cases of tvpical mumps taken on the 
first or second da> of the disease It is possible that the patient representing 
the single cxccjition was ill prior to the recorded iimi of onset In five |).i- 
ticnts when the specimens were first secured on the third to the sixth day of 
illness, antibod> in relatiseh low titer was found In these (.iscs, howtwer. 
as w’cll as in those in which no antibodj was initi.div present, a pronounced 
increase in antibody concentration has alwavs |)ecn subscqucntlj obscived 
In only one patient have we information tonttrmng a drop in titci from the 
high lescl of eail> consalescence iluring tin follov nig months But heri, at 
Ka'-t, the course of esents was similar tf> th.it m the monktv, since llu con- 
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\ iilcsccnt tUci fell witlun seven montlis to a level comparable to tliat found m 
mam noiinal individuals 

A few tests on sera obtained during and after otlier infections such as 
influcn7a-likc disease, German measles and scarlet fever have failed to reveal 
emergence oi increase in antibody reacting witli the virus of mumps 

Thus it would appear that in man as in the monkey specific complement 
fixing antibody is usually absent in the earliest stage of the clinical disease, 
appears shorth thereafter, increases markedly in amount, and then decreases 
to persist for at least some months following recovery 

These obscl^atlons Ime led to the application of tlie test as an aid in the 
diagnosis of cases of encephalitis without definite parotitis, suspected, on 
clinical grounds, of being attributable to infection witli the virus of mumps 
In two of SIX such cases a significant nse in titer has been recorded, and in 
one of these U%o no antibody was demonstrated in the specimen taken three 
da}s after the onset It is possible tliat our failure to demonstrate a rise m 
titer in c\cry instance may be explained by assuming that encephalitis is a 
rclatncly late complication of the infection 

In the SIX encephalitic patients whom we have studied, however, and in 
whom the clinician suspected mumps virus as tlie etiologic agent, titers were 
obtained which w'erc higher than all but one of the normal human sera we 
have evaluated Thus we may suggest that in cases of suspected mumps 
encephalitis w'ltliout parotitis the complement fixation test should be helpful in 
confirming the diagnosis 

In the light of all the foregoing findings, it became of great interest to 
ascertain whetlier the complement fixing antibody ^vas present or absent m the 
sera of normal individuals of varying ages, since its presence might tenta- 
tively be taken to denote previous infection with tlie virus whether or not this 
had led to clinically apparent disease Conversely its absence might be as- 
sumed to indicate susceptibility 

We haie thus far tested the sera of about 265 adults and 115 children 
Since in each category man} of the histones were unreliable, I will here 
present only the results of studies earned out on a group of 163 individuals 
at the Harvard Medical School comprised mostly of male students but in- 
cluding older people as well, together witli a small group of 31 normal chil- 
dren three to fi^ e years of age attending two day nurseries directed by officials 
of tlie Healtli Department of Boston 

Tlie survey on the personnel at the Medical School revealed the following 
facts Antibody occurred in about 92 per cent of the sera of tliose giving a 
positive history of mumps In sharp contrast, 50 per cent of tlie sera of 
those who denied liaving had the disease contained antibody 

It IS possible, then, to assume with some confidence that nearly half those 
mdniduals w'ho gave reliable denials of having had mumps, at some time 
underwent an inapparent or "silent” infection whidi, in view of the solid and 
persistent immunity usually conferred by the disease, should render them m- 
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susceptible On the other hand, the assumption seems justifiable that most 
of those in whose sera antibod}- could not be demonstrated did not experience 
an infection and are tlierefore potentially susceptible 

The experiments ^\lth the children }ielded additional data of the same 
sort As one would expect in this age group, the percentage of negative 
reactors with negative histories was greater 

From the standpoint of routine testing of sera, the complement fixation 
test is laborious and time-consuming With die possibility in mind of the 
need for studying large groups of individuals, we sought for another reaction 
of immunit} which might be more simply elicited 

It had been noted that the antigen used in the complement fixation test 
was still able to fix complement after heating for 20 minutes at 65° C 
Under these conditions, however, the infective properties of the virus would 
presumably be destroyed Because of the fact that heated mumps virus still 
was capable of reacting W'lth antibody, and because it has been shown that 
when inactivated b} heat the viruses of vaccinia and lymphogranuloma 
venereum will still elicit skin reactions in those who have previously been in- 
fected with active virus, we carried out a scries of experiments in which the 
diluted heat inactuated suspension of infected monke} paiotid was injected 
intradermally in certain of the normal individuals studied foi complement 
fixing antibody Included as control was a heated suspension of normdl 
monkey parotid 

At the site of the injection of the infected parotid suspension, m nearly 
100 per cent of those gI^ mg a historj' of mumps, an erythematous reaction 
occurred after 24 to 48 hours, ^arylng from 1 to 4 cm in diameter and often 
slightly indurated Only a negligible number of reactions occurred at the site 
of injection of the normal gland material The icactions usually disappcaicd 
within one to four days following tlic fastigium As with the tests for anti- 
bodj, the group giving no history of mumps revealed about equal numbers of 
negative and positive reactors Indeed there was evident a close parallelism 
between the two tests The skin test, howc\cr, was positive in those few 
cases in winch a historj of mumps was given and the complement fixation 
test w'as negatne, a fact which suggests that the skin test ma> be a more 
delicate indicator of past infection In onlj one child with ncgati\c history, 
the reverse was observed a negative skin test with positive complement fixa- 
tion But It should be stated that in a group of abnormal children in a 
home for the feeble-minded, a higher percentage of reversals of tins sort weie 
observed 

Although the number of individuals in whom both tests have been 
applied simultancouslv is small, we believe that the results so far obtained 
stronglv impl> that a iiositivc ‘•km reaction indicates a previous infection with 
the virus whereas failure to react signifies in most instances potential suscepti- 
bility 

As an additional bit of evidence in re^ptct to the siMicifieitj of the skin 
reaction, it can be said that m two patients it has been shown that the skin 
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test AN as ncgatiA'c during the acute phase and became positiAre during con- 
Aalcsccnce 

Finally, it is clear that the exact significance of tliese findings can only 
he determined by extensiAre trials in tlie field or a critical experiment involving 
the inoculation of human beings w'ltli potent virus 
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EDITORIAL 

THE COLLEGE AND THE WAR + 

The broad educational program of the American College of Physicians 
was becoming firmly established as the war clouds began to gather Rooted 
in the rich soil of medical science widi a national facult}- unsurpassed for its 
quality of teaching and research, the annual sessions of the College, the post- 
graduate courses, the regional meetings and the research fellowships \\ere 
rapidly extending the influence of tlie College These activities were directed 
to a growing body of physicians diligently bent on impro\ ing their knowledge 
and experience by following close on the heels of a band of biilhant teachers 
Wise leadership in the Coll^\ seeing turbulent times ahead, moved for 
the appointment of a Preparedr^s Committee bcfoic w'ar was declaicd In 
addition, a substantial grant w'as made to the Committee on Medicine of the 
National Research Council before funds w'ere available from other souiccs 
for the classification and evaluation of physicians A further grant was 
made to the National Research Council for the support of research and study 
of blood plasma at a time when funds w'erc othcrw'isc not forthcoming 

^fedicine has a role of commanding importance in time of w'ar, in fact, 
morale and the health of the nation arc entrusted to the doctors When the 
country' was challenged and its security threatened, the College membership 
offered its services, as a body almost to the man, some to the Ainiy, others to 
the Na\y and still others to the Public Health Scrxice The latest statistics 
show the number on actise scrsicc to be 1427 or 284 per cent of the entire 
College membership Members of the College in a great man} instances oc- 
cupy responsible positions in the Medical Corps of the Sei vices, from the 
Surgeons General dow'ii Consultants in Medicine for the Pacific .ind 
European areas and the great inajorit} of Consultants in Medicine and Allied 
Specialties in the eight ScrMce Commands are Fellows of the College 

No figures suggest the large group of tcachcis, nucstigalois, clniiciaiis 
and others w'ho were placed on the essential list in the connti} 's great schools 
of medicine Main of this group arc now blaring new' trails on assignments 
of far-reaching importance, serving on hoards of investigation and study 
under the direction of the National Research Council 

Still another grouj) from the College is contributing in a substantial man- 
ner to the war effort by ‘•crving on induction boards and in places of ci\ilian 
ser\ice, many of whom were ambitious to don the uniform hut, because* of 
age limitation or some slight plnsical de\iation, were victims of the services’ 
rigid regulations The} aho s<r\e who stay at lionu*’ 

•The oitimo IS and ns contained luw n ‘'re tlujw oi il,c 'inthrjr afi«I nr# not lo !>*• 

constrl•^d a* of tliL Nasj o*" of Ihi nasal sr'\trt ,i* lirp, 

mio 
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Although the annual session of the College for 1943 was cancelled, tliree 
postgraduate courses were offered, all of which were oversubscribed The 
Surgeons General have encouraged a\ailable doctors to attend these courses 
Civilian members have found tliem a beneficial respite from the wearing 
routine of long houis Offering a change of atmosphere and an opportunity 
for an interesting reMCw of medical advances, the postgraduate courses 
offered b)' die College may, piesumably, find a higher utility in time of war, 
at least more so tlian was first tliought likely 

Regional meetings in Philadelphia, Qiicago, Boston, New Orleans, Wash- 
ington, Great Falls, Buffalo, Kansas City, Columbus and Jacksonville, with 
scientific papers of the first importance, have served to stimulate mterest 
wheie members of die College in the various localities mingle with members 
of the Sen'ices for die purpose of exdianging ideas In considerable part 
the topics included in these progiams have been selected because diey have a 
distinct bearing on the i);ar effort and present conasely die latest available 
knowledge on the subjects The Annaia'^of Internal MsDiaNE has de- 
voted this number exdusively to the publication of some of these papers in 
the belief that diey will be of piactical value to our younger medical officers 
as well as interesting to our readers generally 

Medical informatioii created by the concentration and training of troops 
as W'ell as die newer problems of medical importance aiising from an ac- 
celerated industrial program is being analyzed To these are brought die 
problems of civilian medicine w'liidi have gained a new importance because 
of the w'ai Preventive medicine, propliylaxis, community and individual 
vitality, problems of epidemiology, venereology, food supply, fatigue in m- 
dustry and die services are but a few of die problems being energetically 
studied members of the American College of Physicians 

The Allege has joined with the American Medical Assoaation and the 
American College of Surgeons in the creation of a plan for mobilizing the 
most talented teacliing personnel of the entire nation in die direction of the 
Army and Navy hospitals Under the tide of War-Time Graduate Medical 
Meetings, a committee of diree doctoia, one from each of die organizations 
sponsoring the plan, has been appointed Funds have been appropriated to 
carry on die w'ork and die program is now well under ivay 

A teacliing faculty has been made available by the combined efforts of 
die three organizations whereby qualified teachers, selected by National Con- 
sultants ui some 30 special fields of mediane, are now ai'ailable for short in- 
tensive courses of postgraduate instruction wherever commanding officers of 
service hospitals desire to avail diemselves of such audioritative teaching for 
the benefit of their respective staffs 

For the purpose of caiiying on diis nationwide program, the country has 
been divided into 24 regions and m eacli region a committee of diree serves 
as a working unit for the implementation of the program It is notewordiy 
diat It has the authorization of the three Surgeons General 
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In our nation \\here medical science has reached its highest pinnacle, with 
its great medical faculties and research institutions, leaders are being de- 
veloped to carry on tlie work of medical reconstruction, rehabilitation and the 
wise distribution of medical and nutritional supplies in tlie wai torn nations 
This presupposes an international interest and point of view Science and 
culture, the dual basis of medicine, know no political boundaries Medicine 
needs to hold high the torch of cnilization and those qualities of human 
existence and social welfare tliat make life w'orth living, tlie qualities wdiicli 
the world needs most at the present time These repiesent tlie major fields 
of interest of tlie members of die American College of Physicians which 
explains the high percentage of the membership of the College now' m posi- 
tions of responsibility and importance 

Officials of the College are actively planning for the postwar period In 
addition to the immediate needs of doctors for further postgraduate instruc- 
tion, the encouragement of important researches and tlie routine life of the 
College must be carried on Likewise, the College membership will be called 
upon to do its part in meeting tlie extensive needs of the devastated nations 
Vision and sound planning today fa\or prompt action in the field of medical 
relief tomorrow American iMcdiclnc is facing its greatest opportunity 

Edward L Bortz, 
Commandei MC-V (S) USNR 
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REVIEWS 

S\nopm of AtW'Rcctal Diseases 6} Lotus J Hisschman 315 pages, 13 X 20 cm 
C V ^losb} Compam, St Louis 1942 Price, $450 

This little handbook of ano-rectal diseases has been written with great care by 
one of wide experience in this particular field Tlie book is small and concise, but 
covers tlie subject tlioroughh It contains 194 fine illustrations, twdve of which 
are in color In tlie back of the book there is a symptom index which is helpful 

The book contains a chapter on anatomy which is practical because it has been 
written especially for tliose interested in the diagnoses and treatment of ano-rectal 
conditions Much space has been de\ oted to routine diagnostic mediods used, and to 
routine methods of treatment An appropriate amount of space has been devoted to 
methods and type of anesthesia Tlie diapter on focal infection of ano-rectal origin 
IS new and enlightening 

Historical reference, bibliography, and many minute tedimcal details have neces- 
sarily been omitted Also the treatment of major affections of the rectum and colon, 
wliidi IS beyond the scope of tins book, has been omitted l 

It is olnious tliat the author has kept in mind the needs of die^edical student and 
the general practitioner w’hile writing tins book, and because of this it is \aluable, 
especially from a practical standpoint 

J C D 

Infant Nntrihon B\ Willi \ms McKim Marriott, BS, MD Reiised by P C 
Jeans, AB MD 475 pages, 15 5X235 cm C V Mosbv Co, St Louis 
1941 Price, $5 50 

The reiised edition of tins publication keeps it foremost among textbooks dealing 
with this subject 

There have been added chapters that reflect die new er pediatric thought Growth 
and deielopment haie been presented in a concise manner quite suitable for die stu- 
dent and die practitioner Tlie recent adiances in the various concepts of metabolic 
processes and Mtannns have been included The famed acid milk diapter has been 
improied The various commercial preparations are nicely evaluated 

The reMewer recommends the book for the student and practitioner because of 
die sound information tliat it presents in an easilv assimilable form 

J E B 

Eswitials of Gyiiccohgy By Willard R Cooke, M D , F A C S 474 pages, 16 X 
23 5 cm J B Lippincott Company, Pbiladdphia 1943 Pnee, $6 50 

Tins book, dealing widi the essentials of gynecology, has growm out of the au- 
thor’s teachings and experience The author has select^ only the genuinely funda- 
mental topics, and by diat means has kept the book down to a usable size for the 
student and practitioner In die chapters dealmg with anatomy, embryology, ab- 
normalities, and functional disturbances emphasis has been placed on elements of 
practical importance 

Throughout die book die author has induded many of his own observations and 
his own methods of examination, and these are a valuable mdusion Throughout 
the book one of die dominant considerations has been die patient as a complete per- 
sonality The important aspect of die patient’s mode of life and pqrdiology is m- 
duded, and this adds something too often o\erlooked 
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The book IS 475 pages long and contains 197 illustrations, ten of ^^hlcl 1 are in 
color Man> of the author's original line diauings are included Most of tlic illus- 
trations, particularh those of gross speennens and microphotographs, have been taken 
from the autlior's own material 

The salient features of anatomy, pathology, symptomatology, and theiapy of 
gynecology ha^e been \icll presented , and mediCcd treatment has been stiessed thiough- 
out the book The chapter on opeiatiie gynecology is more or less an outline and 
IS not intended for the practicing gynecologist, but is merely a guide for the student 
and practitioner It includes preoperative and postoperative care and a brief outline of 
the more common gynecological operations 

This book IS ucll written and is a definite expression of the author’s ideas, ptac- 
tices, and teachings It will serve well as a basic course for students 

J C D 

BOOKS RECEIVED 

Books received during April are acknowledged in the following section As far 
.IS practicable, tliose of special interest will be selected for leview later, but it is not 
possible to discuss all of them 

The Epidemiology of Rheumatic Fever and Some of Its Public Health ^4spcct^ 
Second Edition By John R Paul. M D , and otiifr contriiiutors 163 ptige*!, 
23 5 X 16 cm 1943 Published by the Metropolitan Life Insurance Company for 
the Amcric.m Heart Association 

Mind, Mcdutiic and Man By Grioorv Zilboorg, MD With a forevvoid by 
AKiiiiMt H RiUtUS, MD 344 pages, 22X15 cm 1943 Harcourt, Brace 
and Company, New Voik N \ Price, S3 50 

A Text-Book of Pathology Fourth Edition Thoroughly Revised By William 
Boyd (MD,LLD, MRCP, Ed, FRCP, Lond, Dipl, Psych, FRSC) 
1008 pages ; 24 X 15 5 cm 1943 Lea .ind Febiger, Phikadelphia Price, $10 00 

Methods for Diagnostic Bacteriology Second Edition Bv IsAniLLr G SenAun. 
AB,andM Katiii n n Folly, A B 430 pages , 22 X 14 5 cm 1943 C V 
Alosby Company, St Louis, Missouri I’ncc, $3 50 

Neurology Third Edition By Roy R Grinksk, MD 11.36 pages, 25 5X17 cm 
1943 Qiailcs C Thomas Springfield, Illinois Puce, $6 50 

La I rohilina eii cl Extado Normal y Patologico Scgiind.i Edicion By March o 
Rovfr 265 pagc->, 23 X 16 cm 1943 El Atenco, Buenos Aiics, Aigcntin.i 

Primer of Allcray Second Edition By Wabrin* T Vauoiian, MD 176 pages, 
20X13 cm 1913 C V Mo'-by, St Louis, Missouri Price, $173 

t Manual of Otolog\ Rhiiwlogx ant Latvngnlog\ Second Edition Bi Ilow \im 
t ir VLi 1 s Bai i 1 Nt.rt M D . F ACS 33t pages ; 2-1X13 cm 19 13 I c.i ,ind 
rdiigei, Phil.ulclphi,i Price $IW 

iliiucal StguifLanee of the Blood t.i Inh,rculoxtx By Glim Limiii .Mimhk, M D 
510 p.»gvs, 21X16 cm 1913 Ibc ( onnionv (.lUh Fund New Yorl , N Y 
Prici , $.3 50 

Hope Dejfrnd B. Uvj.nrLpinr/ 536 p.ive'., 22 X IS cm 1913 'IheMir- 
millfiHo Xcv Yo'k, X Y. Price, S2 75 



COLLEGE NEWS NOTES 


Addition' m A C P McMunts in the Armed Forces 

Alrcuh published in preceding; issues of tins journal were the names of 1,411 
rellow*. and \s<soLi.Ue> of the College on actne mihtarv duty Herewith are reported 
the n.iine<< oi PI additional incinbeis, bunging the giand total to 1,430 


George O Bell 
Philip G C Bishop 
rrTiiklin G ElKiugh 
Eugene Eisner 
CiLorge N Furbcck 
Lewis P Gundrj 
\dolph M Hutter 
lolin S Kapcmick 
Richard J Kilhullen 
Robert C Le\y 


Frank X Hlarino 
Curriei McEwen 
Joseph Mignone 
Frank T Moore 
Benjamin H Nennan 
Samuel Nesbitt 
H Milton Rogers 
James M Strang 
Donald M Willson 


Dr George A Cann, F A C P , has been retired from active duty in the Medical 
Coips of the U S Na\al Reserie because of ph\sical disability and has returned to 
pin ate practice in Reno, Nev 


New' Life Members of the College 

The following Fellow's of die American College of Physicians have subscribed 
to Life Membership, and their imtiation fees and Life Membership subscriptions have 
been added to the peimanent Endowanent Fund of tlie College 

Dr Archibald Lawence Hoyne, Qiicago, 111 
Dr Edgar Paul McNamee, Qei eland, Ohio 


Gifts to the College Library 

We gratefullj acknow'Iedge receipt of the following gifts to the College Library 
of Publications by Members 

Books 

Franklin G Ebaugh, F A C P , Colonel, (MC), U S Army— “Psyehiatty in Medical 

Dr F ' Hedley, FACP, U S Public Health Service, Bethesda, Md— 

“Manual of Industrial Hygiene , 

D David O N Lindberg, FACP, Oakdale, Iowa— "A Manual of Pulmonary 
Tuberculosis and an Atlas of Thoraac Roentgenology”, 
nr T?rincis P McNamara, FACP, Dubuque, Iowa— "Collected Reprints of the 
Mrfical Staff of Finley Hospital", 

D LeRoi Sante F A C P , St Louis, Mo — ^' Manual of Roentgenological Technique, 
1943"’ and "Principles of Roentgenological Interpretation, 1942” , 

Dr Alexander S Wiener (Associate), Brooklyn, N Y— "Blood Groups and Trans- 
fusion ” 
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Kept tuts 

Dr Leon L Blum f Associate Terre Haute, Inti — 1 reprint, 

Joseph G Bohorfoush, F A C P , Major, (MRC), U S Army — 1 reprint. 

Dr Verne S Ca\iness F A CP , Raleigh, N C-^ reprints. 

Dr Donald R Chisholm (Associate) Kealta, Kauai, T H — ^ reprints , 
IrMngErshler (Associate), Captain, (MRC), U S Army — Siepnnts, 

Dr O P J Falk, FA CP, St Louis Mo — 1 lepnnt, 

Dr Robert II Flinn (Associate), U S Public Health SerMce, Chicago, 111 — 2 
reprints , 

John Langdon Gompertr (Associate), Captain, (MRC), U S Ainij — 1 leprnit. 

Dr William E Jahsman, F A C P , Femdale, Mich — 2 reprints , 

Dr Abraham M Lit\.ik, FACP Brookl>n, N Y — ^2 reprints, 

Samuel Millman, FACP, Major, (MRC). U S Army — 2 reprints. 

Dr William H Ordwaj, FACP, Mount McGregor, N Y — 1 reprint , 

Dr Hjnian I Spector, F A C P , St Louis Mo — ^7 reprints, 

Di Alexander S Wiener (Associate), Brookhn, N Y — 7 leprints 


Dr Edv ard A Strecker, FACP, Philadelphia, Pa , has been named a Con- 
sultant in Psjcliiatrj to the Bureau of Medicine and Siirgcij of the U S Na\y 


Dr Ilenij A Luce, FACP, Detroit, Mich, was iccciitlj inst.'illed as Piesidciit 
of the ^Iichigan Socictj of Neurology and Psjchiatij 


Dr. C.irl J W iggcis, FACP, Clti eland, Ohio, spoke on ‘•Recent Studies of the 
Iiicicrsibilit} Characteristic of Shock’ at a meeting of the Detroit Phj siologic,il So- 
cietj, March 18 On March 26 Dr Wiggcis addressed .i meeting of the Michigan 
Academe of Science, Ann Arbor, Mich, on ‘Recent Obsenations on the Value of 
.\dicnal Cortex Preparations in Hemorrhagic Shock” .ind on April 13 pi evented the 
Adam Miller Lecture at the Long Island College of Medicine, Biookljn, N Y, on 
‘‘Keccni Experimental .Approaches to the Shock Problem ” 


11« 3rd Annual Met ting of the American DNibctcs Association, 1943, has been 
cancelled 

Dr Joseph 1 Bcardvootl, Jr, FACP, Philadelphia, Pa, is the Piesident, Dr 
Joseph n Bnraclt, FACP, Pittsburgh, Pa, is Ui Vice President, Dr Russell M 
\\ ilder, r \ C P , Roche^ter, Minn , 2nd Vice President , and Dr Cecil Striker, 
F \ C P , Cincinnati Ohiti, Secret.irj Dr Elliott P lo-.liii, F \ C P , of Boston, 
Mass , IS the Ilonorarj President 


John Dibble F A C P , Colonel, » MC 1 , C S \rni> has been it ported inis<,mg in 
ait .dipline uudciit in the smitbcrn P.uific artt ict/irding to an annouiuntunt made 
111 \pril of this sear 


D, W titer r. \Vt F\CP Hunliiigton, U Va.h.i* Lmh ii>j><um«d .\cting 
riivt,in>r to*" Wc'i Virgitii.i to ^^:ccct•l Dr. 'Ua.rt 11 Ilfuje I \<. P, Iihi''n<M, vho 
died t> t Aprd 
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\iiuMii; ilu* frpc.ikcrs at a Clinical Research Meeting arranged by the Committee 
on Mcihi il Ldiication of the New Yoik Academy of Medicine neie the following 
n iinb-r- oi the College 

I)i \itluii \\ Giacc, KACP, New York, N Y, "The Complement-Fixation 
loot toi L\inphograiui1oma Venereum, Results Obtained with Its Use", 

Hi ilioiiia*' II McGiixack, FA CP, New Yoik, N Y, "Neurohormonal Regu- 
Ittion 01 Water Balance Studies in Patients w'lth Diabetes Insipidus ’ , 

Dr Kaiidolpli West, FACP, New' York, N Y, “Nitrogen Retention, Crea- 
tituirn and Other Cfiects of the Treatment of Simmonds’ Disease with 
Meilnl Testosterone , 

Dr Linn J Bo\d F ACT, New Yoik, N Y , “Tlie Effect of Sodium Tliiosul- 
phate on the Blood , 

Dr I-eo Loewe t \sso».tatc), Brooklyn, N Y, "A New Practical ^fethod for the 
Suhninneous \dminisirntion ot Heparin ' 


kune's Simmon' I \CP Brigadier General, (MC) U S Ami), Director of 
the rrcM-iiine Medicine Dnision, Office of the Surgeon General delnered tlie John 
W \ckoft Lculurc- at New York llni\ersit\ on April 15 ,and 16, 1943 General Sim- 
mons <j»oke on ‘Ihe Prc\cntne Medicine Program of the United States Army", 
Ihe ric'cnt State ot tlie Anm s Health" 

Gcncial Simmons was recenth appointed Lecturer in Public Health at Yale Uni- 
xcrsil\ School ot Medicine 


Ainong the speikci<« at the 52tid Annual Meeting of the Arizona State iMedical 
\'^o*ciatioii held in Tucson April SO-ila) 1, w'ere Dr Qiarles S Kibler, FACP, 
Jucson who spoke on ‘Demonstration of Heart Disease” and Dr Earle W Phillips, 
r \ C r PliotniN Relict of AHei^c Premenstrual Headache ' 


Dr George Blumer, FACP, New Haaen, Conn, presented the annual Geoi^e 
Dock Lecture*ot the Barlow Society for the Histor) of Medicine at a meeting of tlie 
Los \i’celcs Counts Medical Association in Los Angeles, Calif , April 2 Dr Blumer 
spoke ini ‘Remarks on the Life and Accomplishments of William Heberden die 

Younger " 


7 he Califonni Medical Society held its 72nd Annual Session in Los Angeles, 
Ma) 2-3 Among die speakers were 


Dr John H Fitzgibbon, FACP, Pordand, Ore , "Wartime Community Healdi 
Problems m Oregon , 

D Tom D Spies, FACP, Birmingham, Ala , "Detailed Methods of Diagnosis 
and Therap) m Acute Nutritive Fadure” 


r» rrfviard A Strecker, FACP, Philadelphia, Pa, spoke on “Something on 
in Alcoholic Conditions” and Dr Harold G Wolff, FACP, New York, 
Tlierap) ^ "Emotions and Disease" at a recent senes of lectures sponsored by the 
G dusde Club of the Neuro-Ps)cliiatnc Institute of the Hartford Retreat, Hartford, 

Conn 
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The Graduate School of the University of Florida has established a new De- 
partment of Medicine, which will be located in Jacksonville and maintained in coopera- 
tion with the Medical Society of die State of Florida and die State Board of Health 
Dr Turner Z Cason, F A C P , College Governor for Florida, Jacksonville, has been 
named Director of the Department The new unit will conduct graduate courses and 
promote research in medicine and surgery Continuation courses with facilities for 
clinical instruction for practicing physicians will also be given periodically 


The Califoinia Heart Association held its annual meeting in Los Angeles, May 1 
Among the speakers were 

Dr Samuel J McQendon, F A C P , San Diego, “The Incidence of Acute Rlieu- 
matic Fever in Southwestern United States” , 

Richard F McLaughlin, F A C P , Lieutenant Commander, (MC), U S Naval 
Reserve, “Rheumatic Infection m a Plateau Area ” 

Guest speakers at this meeting of die Association were Dr George Blumer, 
F A C P , New Haven, Conn , and Dr Alvin G Foord, F A C P , Pasadena 


The 151st Annual Meeting of the Connecticut State Medical Society was held in 
New Haven under die Presidency of Dr Roy L Leak, F A C P , Middletown Among 
the Fellows of the College who participated were 

Dr George H Gehrmann, F A C P , Wilmington, Dd , “Medicine in Wartime 
Industry", 

Dr James E Paullin, FA CP, Atianta, Ga, President of die College, “The 
Contribution of the Medical Profession in the Present War Effort” , 

Dr John D Currence, F A C P , New York, N Y , “Arthritic and Rheumatic 
Conditions Amenable to Physical Therapy”, 

Dr Willard C Rappleye, FA CP, New York N Y, “Medical Education in 
Wartime”, 

Bartholomew W Hogan, FACP, Commander, (MC), U S Navy, “Navy 
Medical Corps in Wartime ” 


Among the guest speakers at the annual meeting of the Medical Society of the 
State of New York held in Buffalo, May 3-6, were 

Dr Geoige Baelir, FACP, Qiief Medical Officer, Office of Civilian Defense, 
Washington, D C, “British and American Experiences in Civil Defense”, 
Thomas T Mackie, FACP, Lieutenant Colonel, (MRC), U S Army, “Ti epi- 
cal Diseases— A Poshvar Health Problem ” 


The New York Heart Association recently formed a Committee on (Tardio- 
^ascular Diseases m Industry, to aid industry in determining employability of persons 
with cardiovascular diseases Dr Qarence E de la Chapelle, FACP, is Chairman 
of this Committee and Dr. Oswald F Hedley, F A C P , U. S. Public Health Service, 
Bcdiesda, Md , is one of its members 
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Dr Albctl E RusbcII, FACP US Public Healtli Set vice, Goveinors Island, 
N Y , spoke on “Silicosis” at the 90tli Annual Session of the Minnesota State Medical 
A'isociation held in Minneapolis blav 17-19 


Dr Qiarlcs C Bass, FACP, New Orleans, La , delivered the Ewing Fos 
Howard Oration at a public session conducted by the Mississippi State Medical Asso- 
ciation during their 76tli Annual Session in Jackson, Mav 12-13 Dr Bass spoke on 
‘ Pre\cntion of tlic Loss of Teeth ” 


Dr Roger I Lee, FACP, Boston, Mass , spoke on “Geriatrics The Medical 
Caic of the Eldcrh ’ at die lS2nd Annual Meeting of the New Hampshire Medical 
Societv in Manchester, May 11 


The New York Academy of ^lediane lias organized a Committee to Study Medi- 
cine and tlic Qianging Order The objectives of tins Committee are “to be informed 
on die nature, quality and direction of the economic and social changes that are tak- 
ing plqcc now and that are clearly forecast for the immediate future, to define in 
particular how these changes are likely to affect medicine in its various aspects, to 
dcteinimc how die best elements in the science of medicine and its services to the 
public mil be preseried and embodied in whatevei changed social order may ulti- 
mateU develop” Dr James Alexander Miller, MACP, Dr Arthur F Chace, 
F A C P , Dr I Ogden Woodruff, FACP, all of New York, N Y , Dr Jean A 
Curran, FACP Brooklvn, and Dr George Baehr, FACP, Washington, D C , have 
bccii named members of this Committee 


Philip Brown, F ACP , Major, (MRC), U S Army, spoke on “Amebiasis” 
and Dr W Reece Bcrrjhill, FACP Chapel Hill, N C, spoke on “Atypical Pneu- 
monii of Unknown Etiologj” at the 90di Annual Session of the Medical Society of 
the State of Nordi Carolina held in Raleigh, Mav 10-12 


Dr Harold M Coon FACP, Madison, Wis , was recently elected President of 
the \\ isconsin Hospital Association 


Dr Samuel B Hadden, FACP, Philadelphia, Pa spoke on ‘ Group Psycho- 
therapv” at the annual meeting of the American Nemological Association in New 
York, N Y Mav 6-7 


The Illinois State Medical Society held its 103rd Annual Meeting in Qiicago, 
Mav 18-20 Among the guest speakers were Dr Paul A O’Leary, FACP, Ro- 
chester Minn , who spoke on “Wartime Considerations of Syphilis” and Di James E 
Paulhn, FACP, President of the College, Atlanta, Ga , who delivered the annual 

Or'ition in ]Medicine 

Dr John R Vonadien, FACP, Peoria, 111 , participated in a symposium on 
“Nutrition” and Dr Francis D Murphy, FACP, Milwaukee, Wis , and Dr Edgar 
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M Stevenson, F A C P . Bloomington, 111 , conducted a round table discussion on 
“CardioTOscular Diseases ” 


The Massachusetts Medical Society held its 162nd Annual Meeting in Boston, 
j\Iay 24-26 Among the guest speakers were 

Dr Thomas Parran F A C P , The Surgeon General, U S Public Health Serv- 
ice, ‘Wartime Responsibilities of the Public Health Service” , 

James S Simmons, F A C P , Brigadier General, (MC), U S Armj', “Global 
Malaria” , 

Dr Russell M Wilder, F A C P , Washington, D C , “Medical Nutritional Re- 
quirements in the Time of War”, 

Dr Alvan L Barach, F A C P , New York, N Y , “Oxygen Theiapy, as Related 
to Gas Poisoning in War and in Civilian Disasters ” 

Dr George W Thom, F A C P , Boston, delivered the Shattuck Lecture on 
“Physiological Considerations in the Treatment of Nephritis,” May 25 


The Merck Institute for Therapeutic Research, Rahway, N J , a nonprofit cor- 
poration founded in 1933 to conduct investigations into the causes, nature and mode of 
prevention and cure of diseases in men and animals, recently commemorated its tenth 
anniversary Among the speakers at the anniversary ceremonies weie Dr William 
H Sebrell, Jr , F A C P , U S Public Health Service, Bethesda, Md , Dr Francis G 
Blake, F A C P , New Haven, Conn , and Dr Russell M Wilder, F A C P , Washing- 
ton, D C 


The Journal of the Bowman Gray School of Medicine of Wake Forest College, 
Winston-Salem, N C, w'lll be published bimonthly by the students of the medical 
school The first issue of this new journal was dedicated to Dr Coy C Carpenter, 
F A C P , Dean of the medical school for his assistance in making this journal possible 


Dr Waller S Leathers, F A C P , Nashville, Teim , was i eccntly elected President 
of the Basic Science Board of Tennessee, and Di Edward L Turner, FA CP, 
Nashville, Vice President 


Among the speakers at the 76th Annual Meeting of the West Virginia State 
Medical Association in Charleston, Ma\ 16-18, were 

Dr William H Sebrell, Jr , F A C P , U S Public Health Service, Bethesda, 
Md , “Maintaining Adequate Nutrition in Wartime” , 

Dr A Wilbur Duryce, F A CP , New' Yoik, N Y , “Peripheral Vasculai Disease 
and Industry ” 

Dr Edward J Van Licre, FA CP, Dean of the West Virginia University 
School of Medicine, JMorgantown, dclncred the Oration on Medicine Dr Van Licre 
spoke on “The Effect of Ano\ia on the Bodj " 
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Hugh R Butt. F A C P , Lieutenant, (MC), U S Naval Reserve, spoke on 
‘ Gastric and Duodenal Ulcers in the Naval Personnel” and Dr Lewis M Hurxthal, 
F A CP Boston, Mass , on “Tlic Thyrocardiac — A Review of Six Hundred Cases" 
at the annual meeting of the American Surgical Association in Cincinnati, Ohio, May 
13-14 ^ 


The 8th Annual Postgraduate Institute of the Philadelpliia County Medical So- 
cietN on the “Management of Emergencies” was held in Philadelphia, Pa , May 11-14, 
1943 Among the Philadelphia members of tlie College who participated in the pro- 
gram were 

Dr AVilham P Belk, FA CP, "The Wassermann Test, Blood Sedimentation 
lest Plasma Balance in Emergencies", 

Dr John Eiinan, F A C P , "Coma from the Urologist's Point of View", 

Dr George ^lorris Picrsol, F A C P , “Coma from tiie Internist’s Point of View”, 
Di Charles L Brown, FACP, “Diagnosis and Treatment of Acute Cerebral 
Vascular Accidents”, 

Dr Harold \V Jones, FACP, “Agranulocytosis and Hemorrhagic Diseases”, 
Dr Harrison F Flippin, FACP, "Treatment of Septicemia” , 

Dr George £ Pfahlcr, FACP, “Roentgen Ray Treatment of Acute Inflamma- 
tory Conditions”, 

Di Stanley P Reimann, FACP., “Blood Counts, Urinalysis Examination, Blood 
Typing and Pneumococcus Typing in Emergencies”, 

Dr Tolin A Kolnier, FACP, “Treatment of Acute Bacterial Meningitis”, 

Di Henry L Bockus, FACP, "Acute Diarrheas" , 

Dr WiUiain D Stroud, FACP, “Diagnosis and Treatment of Acute Coronary 
Occlusion”, 

Dr Charles C Wolfertli, FACP, "Diagnosis and Treatment of Angina 
Pectoris”, 

Dr Russell S Boles, FACP, “Prevention and Medical Management of Acute 
Complications of Ulcer”, 

Dr W Mward Qiamberlain, FACP, "The Roentgen Analysis of Fractures”, 
Dr Ihomas M McMillan, FACP, "Diagnosis and Treatment of Acute Pul- 
monary Edema”, 

Dr William G Leaman, Jr , F A C P , "Diagnosis and Treatment of Acute Con- 
gestive Heart Failure”, 

Dr Louis H Clerf, FACP, “Foreign Bodies in the Bronchial Air Passages ” 

Dr A Hamilton Stew'art, FACP, Secretary of Healtli of tlie Commonwealth 
of Pennsy Ivaiiia Harrisburg, and Dr Augustus S Kech, FACP, President-Elect 
of the Medical Society of tlie State of Pennsylvania, Altoona, w'ere among die guest 
speakers at die opening day luncheon of die Society 


The 51st Annual Session of the Oklahoma State Medical Association ivas held in 
Oklahoma City, May 11-12, 1943 Among die speakers were 

Udo J Wile, FACP, Colonel, U S Public Healdi Service, Ann Arbor, Midi , 
"Tlie Rapid Treatment Mediod for Syphilis”, 

Dr Coyne H Campbell, FACP, Oklahoma Citv, “Demonstration of Minimum 
Neuropsychiatric Examination for Inductees” , 

Dr Charles E Leonard (Associate), Oklahoma City, “Demonstiation of Mini- 
mum Neuropsycliiatnc Examination for Inductees”, 
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Dr C W Arrendell, FA CP, Ponca City, "The Child in the Local Healtli 
Program”, 

William H Gordon, FA CP, Colond, (MRC), U S Army, "Neutropenias”; 
Dr Homer A Rupredit, F A C P , Tulsa, “Unusual Findings in Coronary Dis- 
ease”, 

Dr J William Finch, FA CP, Hobart, “Androgenic Therapy in the Female", 
Leslie B Marshall (Associate), Captain, (MC), U S Navy, “Naval Medicine”, 
Dr Wanii Langston, F A C P , Oklahoma City, “Some Observations on Coronary 
Disease”; 

W Lee Hart, FA CP, Colonel, (MC), U S Army, “Activities of tlie Medical 
Department in the Eighth Service Command ” 


The Medical Association of Georgia held its 94th Annual Session in Atlanta, 
May 11-14, 1943 Guest speakers on the scientific program included 

Dr Cliauncey C Maher, FA CP, Chicago, 111, “Complications of Acute Coio- 
nary Thrombosis”; 

Dr James H Means, F A C P , Boston, Mass , “Practical Points in the Diagnosis 
and Treatment of Graves' Disease” and “Some Features of Peptic Ulcer” 

The Abner Wellborn Calhoun Lecture of the Association was delivered by Ross 
T Mclntire, FA CP, Rear Admiral, (MC), U S Navy, The Surgeon General 
Admiral Mclntire spoke on “Medical Adiievements in This Present War ” 


Dr Salvador Zubiran, F A C P , Mexico City, D F , is tlie President of the First 
National Congress of Public Welfare, called by tlie President of Mexico, to be held in 
the City of Mexico, August 15-22, 1943 It is the desire of the officers planning this 
Congress that leaders in the fields of medicine and public welfare throughout the con- 
tinent shall attend and thus strengthen the ties of friendship and mutual understanding 


Regional Meeting Attendance 

The attendance at three recent Regional Meetings of tlie American College of 
Physicians is revealed in the statistics that follow Each meeting presented an ex- 
cellent program, yet varying in content and in the speakers presenting papers It is 
felt tliat no single war-time activity of the College has been of such widespread value 
as these Meetings Ordinarily, at Annual Sessions, there is a participation by ap- 
proximately 20 to 23 per cent of the College membership The average participation 
by members at these Regional Meetings has been about 40 to 42 per cent 

The attendance record for three recent Meetings follows (Washington, D C, 
April 24, 1943— Delaware, Maryland, District of Columbia, Virginia, North Carolina 
and West Virginia, Kansas City, May 8, 1943 — ^Missouri, Kansas, Oklahoma and 
Nebraska, Columbus, May 14, 1943— Ohio, Keiituckj', West Virginia and Western 
Pennsylvania) 
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1 he State of Kansas at the Kansas City Meeting led all other States with a mem-* 
bci attendance of 686 per cent At the Washington Meeting, Maryland Jed with a 
member attendance of 52 5 per cent At the Columbus Meeting, Kentucky led with a 
member attendance of 34 8 per cent 


War-Time Graduate Medical Meetings 

A “Statement of Orgaiiiaition" of the War-Time Graduate Medical Meetings 
appealed in these columns in tlie May, 1943, issue That announcement not only out- 
lined the objectiies and purposes of the Central Committee, consisting of Comdr 
Edward L Bortz, Chairman, Philaddphia, Pa, Dr William B Breed, Secretary- 
Treasurer, Boston, Jfass , and Dr Alfred Blalock, Baltimore, Md , but explained the 
method of operation and delineated the duties of the Section Committees and the Board 
of Consultants The program is autlionzed by the Surgeons General of the U S 
\rm\, the U S Navy and tlie U S Public Health Service, and is a joint project of 
the American ^ledical Association, the American College of Physiaans and the 
American College of Surgeons Tlie orgamzation is national in scope and proposes to 
organize and conduct graduate instruction in the form of ivard walks, chnics, demon- 
strations, lectures, round tables and conferences to large medical installations in the 
Armed Forces throughout the nation The Central Committee has already imtiated 
some of the programs and is now prepared to organize programs at any Service 
Hospital in which tlierc is a reasonably large number of medical ofGcers and from the 
commanding officer of which a request is filed for such programs 

Herewith published is the personnel of the Board of National Consultants and 
the personnel of the Regional Committees 


Boatd of National Consultants 


1 Allerg\ 

2 Anesthesia 

3 Aii\tion Medicine 

4 Cardioi vscular Problems 

5 Chemotherapv 

6 Dermatologv 

7 D\SENTERIE5 

8 Epidemiolog\ and Laboratory 

9 Gastro-Intestinal Diseases 

10 General Internal Medicine 

11 General Surgery 


Robert A Cooke, F A C P 
New York, N Y 
John S Lundy 
Rochester, Minn 
W Paul Holbrook, FAC P 
Lt Col, (MC), USA 
Washington, D C 
WiUiamD Stroud, FA CP 
Philadelphia, Pa 
Chester S Keefer, F A C P 
Boston, Mass 

Chester N Frazier, F A C P 
Baltimore, Md 
Thomas T Mackie, F A C P 
Lt Col, (MC), USA 
Washington, D C 

Medicine Roy R Kracke 
Decatur, Ga 

Walter L Palmer, F A C P 
Chicagt), III 

David P Barr, F A C P 
New York, N Y 
Irvin Abell, FACS 
Louisville, Ky 
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12 Malaria Henry E Meleney 

New York, N Y 

13 Neurology and Neuro-Surgery Tracy J Putnam 

New York, N Y 

John B Youmans, F A C P 
Nashville, Tenn 

George E Bennett, FACS 
Baltimore, Md 
and 

Frank D Dickson, FACS 
Kansas City, Mo 

16 Physical Therapy Frank H Krusen, F A C P 

Rochester, Minn 

17 Plastic and Maxillo-Facial Surgery Robert H Ivy, FACS 

Philadelphia, Pa 

18 Psychiatry Artliur H Ruggles 

Providence, R I 

and 

Edward A Strecker, F A C P 
Philadelphia, Pa 

John Romano 
Cincinnati, Ohio 

Byrl Kirklin, FA CP 
Rochester, Minn 

21 Respiratory Diseases Francis G Blake, F A C P 

New Haven, Conn 

Ralph Pemberton, F A C P 
Philadelphia, Pa 

Douglas B Kendrick, Jr 
Lt Col, (MC), USA 
Washington, D C 
and 

Lloyd R Newhouser, F A C P 
Comdr, (MC), USN 
Bcthesda, Md 

Leo Eloesser, FACS 
San Francisco, Calif 

25 Traumatic Surgery or the Abdomen Frederick A Coller, FACS 

Ann Arbor, Mich 

26 Tuberculosis Esmond R Long 

Lt Col, (MC),USA 
Washington, D C 

27 Urology Herman L Kretschmer, FACS 

Chicago, 111 

28 VrMREAL DisrASfcs •• Rajmond A Vonderlehr 

U S Public Health Service 
Washington, D C 


22 Rheumatism and Arthritis 

23 Shock, Burns, and Plasma 

24 Thoracic Surgery 


19 Psychosomatic Medicine 

20 Radiology 


14 Nutrition 

15 Orthopedic Surgery 
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Regional Conimittccs 

(Appointments b\ (*) AniLncan College of Physicians, (+) American College of 
Surgeons, (t) American Medical Association) 

Region 

No 

1 M \TNr, Nfi\ H \mfshirf, VERMo^T, Massachusetts 

♦Chester S Keefei, FA CP, Boston, Clmn 
lArthur W Allen, FACS, Boston 
^Merrill C Sosman, Boston 

2 CoXALCTicuT, Rhode Island 

Creighton Barker, New Haven, Chmn 
♦Alexander M Burgess, F A C P , Providence 
fSamuel C Harvq, FACS, New Haven 

3 Nlw York 

♦Oswald R Jones, FA CP, New York, Clnnn 
tHenrj W Give, FACS, New York 
^Norman Jolliffe, F A C P , New' York 

4 Eastern Pexnstlvvniv, Delaware, New Jersey 

:}:Eugene P Pendergrass, Philadelphia, Chmn 
♦George C Griffith, F A C P , Pliiladelphia 
f J Stcw'art Rodman, FACS, Philadelphia 

5 M \RYLAXD, District of Columbia, Virginia, West Virginia 

♦James Alexander Lj'on, F A C P , Washington, Chmn 
i’C Reid Edw'ards, FACS, Baltimore 
i'Francis X McGovern, Washington 

6 North C\rolina, South Carolina 

f Wingate M Johnson, FACP, Winston-Salem, Chmn 
tjames C ^IcLeod, FACS, Florence 
♦Paul F Wiitaker, FACP, Kinston 

7 Georgia, Florida 

♦Turner Z Cason, FACP, Jacksoni ille, Chmn 
fEdw’ard Jelks, FACS, Jacksonville 
^James R McCord, FACS, Atlanta 

8 Western Pennstlvania, Ohio 

♦Charles A Doan, FACP, Columbus, Chmn 
+Fred M Douglass, FACS, Toledo 
jiGeorge R Hams, Pittsburgh 

9 Michigan 

JJ Milton Robb, FACS, Detroit, Chmn 
fArchibald D McAlpine, FACS, Detroit 
♦C>rus C Sturgis, FACP, Ann Arbor 

10 Kentucky, Tennessee 

fElnier L Henderson, FACS, Louisville, Chmn 
♦Oiauncey W Dowden, FACP, Louisville 
:|;Hamsoii H Shoulders, FACS, Nash\ille 

11 Alabama, ItlississiFPi 

i-James M Mason, FACS, Binningham, Chmn 
♦William K Purks, FACP, Vicksburg 
ijrAlfred A Walker, Birmingham 





12 Louisiana 

:|:John H Musser, F A C P , New Orleans, Chinn 
♦Edgar Hull, F A C P , New Orleans 
tUrban Maes, FACS, New Orleans 

13 Texas 

fAlbert O Singleton, FACS, Galveston, Chinn 

^Alfred 1 Folsom, Dallas 

♦Charles T Stone, F A C P , Galveston 

14 Indiana, Illinois, Wisconsin 

♦LeRoy H Sloan, F A C P , Chicago, Chinn 
tWarren H Cole, FACS, Chicago 
^Newell C Gilbert, Chicago 

15 Minnesota, Iowa 

:|;William A O’Brien, Minneapolis, Chinn 
tJames M Hayes, FACS, Minneapolis 
♦Edward H Rynearson, F A C P , Rochester 

16 Missouri, Kansas, Arkansas, Oklahoma 

fFrank D Dickson, FACS, Kansas City, Chinn 

♦O P J Falk, FA CP, St Louis 

jHenry H Turner, F A C P , Oklahoma City 

17 North Dakota, South Dakota, Nebraska 

fAngus L Cameron, FACS, Minot, N D , Chinn 

:j:Herman Jahr, Omaha 

♦Warren Thompson, F A C P„ Omalia 

18 Montana, Wyoming 

♦Ernest D Hitchcock, F A C P , Great Falls, Chinn 
*Louis W Allard, FACS, Billings 
fFred F Attix, FACS, Lewistown, Mont 

19 Colorado, Utah 

♦James J Waring, F A C P , Denver, Chinn 

:j;John W Amesse, Denver 

fCasper F Hegner, FACS, Denver 

20 New Mexico, Arizona 

4:Carl Mulky, F A C P , Albuquerque, Chinn 
♦Fred G Holmes, F A C P , Phoenix 
fCharles B Palmer, FACS, Phoenix 

21 Washington 

tJohn H O’Shea, FACS, Spokane, Chinn 
♦Edwin G Banmck, F A C P , Seattle 
^Herbert E Coe, FACS, Seattle 

22 Idaho, Oregon 

tJohn H Fitrgibbon, F A C P , Portland, Chinn 
*T Homer Coffcn, F A C P , Portland 
fThomas M Jojxe, FACS, Portland 

23 Nevada, Northern California 

♦Ernest H \Falconer, F A C P , San Francisco, Chinn 
4;Arthur L Bloomhcld, FACT*, San Francisco 
+Hcnr> H Scarls, FACS, San Francisco 

24 Southern California 

*Ro> E Thomas, F A C P , I-os Angeles, Chinn 
+Veme C Hunt, FACS, Los Angeles 
^Burrell O Raulston, F A C P , Los Angeles 
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OBITUARIES 

DR F B WATKINS 

In the recent death of Dv F B Watkins the American College of Physi- 
cians has suffered the loss of a distinguished member A native of Ruther- 
ford County, North Carolina, Fonso Butler Watkins was born April 12, 
1878, son of Caleb Whicker and Quintina Wallace Watkins He was 
graduated from the University of Nortli Carolina in 1900, and was a mem- 
ber of Phi Beta Kappa After teaching school for a time in the State of 
Georgia, he entered the Jefferson Medical College, where he graduated in 
1907 He then seived an internship in Philadelphia, after which he entered 
practice in Concord, North Carolina He remained m private practice only 
six months, when he joined the staff of the State Hospital in Morganton, 
nhere he served continuously for thirty-tliree years During his stay at the 
Morganton institution, he served as assistant superintendent until 1938 when 
he became superintendent of the institution 

Dr Watkins was prominent in professional circles and reflected credit 
upon all organizations to whidi he belonged At the time of his death he was 
President of the North Carolina Neuro-Psj'chiatnc Society Being of a 
retiring nature. Dr Watlcins was not intimately known by a large number 
of people Those who did know him, however, were rewarded by a worthy, 
a sincere, and a loyal friendship He was genuinely respected by his col- 
leagues and his friends throughout the State m which he lived and labored 
B)' his sterling worth he has left a ridi heritage to his wife, Mrs Helen 
Watrous Watkins and his son, William Downing Watkins, who like his 
father, is preparing himself for a medical career at the University of North 
Carolina 

In declining healtli for some time, he bore bravely and with fortitude an 
investigation of the institution which he headed, an investigation which was 
brought about tlirough no fault of his own, and which left his sterling charac- 
ter unblemished Although his sensitive nature must have suffered, like the 
good soldier tliat he was, he suffered in silence 

A fitting tribute to Dr Watkins is the following editorial from tlie Win- 
ston-Salem Journal and Sentinel, entitled "Able State Servant ” 

"The death of Dr F B Watkins^ superintendent of the Western Hospital for 
the Insane, at a Rutherfordton hospital, removes from the service of the State one 
of its ablest servants 

“It IS significant that while the State Hospital at Morganton has been sub- 
jected to much publicity of an adverse nature during the past two years, no breath 
of scandal or charges of incompetence or negligence involved Dr Watkins His 
difficulties at Morganton were apparent to all who knew anything about the mental 
institution which he headed Like the Israelites who were enslaved by the 
Pharaohs in Egypt, he was forced to ‘make brick without straw ’ And in the 
face of tremendous odds and severe handicaps he did accomplish remarkable 
results 
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“Dr Watkins was genial, humane, S)nnpathetic of mannei, a keen student of 
psychiatr)' He loiew human nature, normal and abnormal He resisted th 
lure of private piactice to devote his life to the cause of the most helpless and • 
many cases the most hopeless wards of the commonwealth, and for many years 
as assistant to the superintendent, and as supei intendent, endeavored to do the 
work of two or three psychiatrists and physicians, at the same time doing a 
prodigious amount of executive work 

“No doubt this over-exertion is one leason why Dr Watkins is dead at the 
age of 64 The State of North Carolina owes much to this selfless minister to 
minds diseased, and there are many beneficiaries of his ministrations who will 
today rise up in many sections of the State to call him blessed ” 

The American College of Physicians was honoied to count Dr Watkins 
among its Fellows, and with his family and friends feels a genuine loss in 
his passing 

Paul F Whitaker, M D , F A C P , 

Governor for North Carolina 

DR JOHN WILLIAM STOFER 

Dr John William Stofer, F A C P , a long honored physician of Gallup, 
New Mexico, died January 16, 1943, at the age of sixty-four of cerebial 
hemorrhage Dr Stofer received his M D degree at the University Medi- 
cal College of Kansas City in 1908 and a year later came to Gallup He 
lived and practiced there continuously, with the exception of one year, 
1916-17, until about a )'ear before his death when ill health forced his 
retirement 

Dr Stofer was for many years on the Staff of St Maiy’s Hospital He 
had served as President of the McKinley County Medical Society and of the 
New Mexico Medical Society and had been a Fellow of the American Col- 
lege of Physicians since 1931 He was inteiested in Masonic affairs and, 
while taking part in many of the social activities of his professional associa- 
tions, was more interested m his professional work His loss is felt as a 
friend, and as a highly esteemed and faithful physician 

Robert O Brown, M D , F A C P , 

Governor for New Mexico 

DR ARCHIBALD S, DENNISON 

Dr Archibald S Dennison, F A C P , died suddenly January 22, 1943, 
at his home in Lynn, Massachusetts Although his health had been failing 
for months, he kept up his active practice until the day before his death 
Born in Bridgetown, Nova Scotia, in 1869 Dr Dennison went to Lynn m his 
early youth and spent his entire professional life in that city where he prac- 
ticed as a well-loved family physician up to the time of his death His pro- 
fessional standing locally, as well as w’lth the medical fiatcinity of Greater 
Boston, was high 
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Di Dennison’s piofcssional education was acquired m the Bellevue Hos- 
pital Medical College wlieic he received an M D degree in 1896 For many 
}cais he \\,is an active and honorarj' member of the medical staff of the 
L)nin Hospital Dr Dennison was elected to Fellowship in tlie American 
College of Physicians in 1921 and was also a member of tlie New England 
Pediatiic Society, the Massachusetts Medical Society, and a Fellow of the 
American Medical Association 

Dr Dennison is su^^ i\ ed by a daughter, Barbara, and a son, Frederick C 
Dennison, !M D , of Thomaston, Maine, who is now serving in Alabama as 
Lieutenant in the Army Air Force 

William B Breed, M D , F A C P , 

Governor for Massachusetts 


Etrahnu In the article b) Dr David I Macht on "Experimental 
Studies on Heparin and Its Influence on Toxicity of Digitaloids, Congo Red, 
Cobra Venom and Other Dings” in the Annals of Internal Medicine, 
May 1943, page 782, an error was made in the illustration In preparing the 
plate, the upper portion of the original photograph was cut away, and with 
this the tracing of the respirations during the experiment The figure u ill be 
published in correct form in the author’s reprints We regret the error 
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gestion or persuasion Psychoanalysis is said to be helpful They border 
on depression or melancholia, and may be responsive to sleep treatment, in- 
sulin to the point of inducing sleep, and even to electric shock therapy Be- 
cause of the disposition to have rapid pulse and perspire freely, the treatment 
must have especially close supervision Many of these disorders are er- 
roneously mistaken for toxic goiter Mild sedation is desirable throughout 
the 24 hours to enable the patient to feel more secure These patients are 
often suicidal and definite precautions should be taken to prevent it. They 
constitute m their variety by far the larger part of the psyclioneuroses de- 
veloping on the battle field 

5 Hypochondriasis — Hypochondriacal States These disorders orig- 
inally referred to the region under the costal cartilages (hipo-kondria) , be- 
cause other parts of the body may be implicated, the term is really another 
misnomer To such patients the body rarely feels comfortable The ab- 
domen IS distressing, the heart may feel heavy, the lungs may be suspected, 
the genitals may cause discomfort Bizarre notions sometimes exist, such as 
“the blood drying up, the stomach rotting, the lungs filling up, the liver 
clogging, the heart losing its power, the face becoming distorted “ Such 
patients declare that tliey would be well except for such varied and unpleasant 
feelings, and they go from one physician to another seeking relief Personal 
disintegration takes the form of body distress and discomfort — ^not on a 
mimicry basis — ^but with delusions about their cause They resemble 
paranoia in that they project their distress to the body, however, instead 
of to the environment These patients are not weak and struggle to carry 
on Hypochondriasis differs from invalidism in that these patients are more 
capable of working, part of the time at least These disorders are doubt- 
less closely related to some of the more overt psychoses, and are known for 
their clironicity and unresponsiveness to treatment Fortunately they are 
rare 

6. Traumatic, Post-traumatic, Post-concussion Neurosis It has long 
been known that a disabling syndrome may occur following severe trauma, 
or shodc It may take many forms, and change m mood, loss of energy, 
uncomfortable and distressing feelings are common However, the mere 
fact that it does not occur in all cases of severe trauma, but merely in a few, 
gives strong proof to the theory that only certain persons are predisposed 
Electroshock and metrazol shock have taught us many things Chief of 
these IS that shock drives the patient from one emotional state into another 
This leads us to suspect tliat severe trauma or concussion, or the effect of 
violent blast, may dislocate the emotional integrity of otherwise well, but 
predisposed persons, to make tliem ill This is really modern shock treat- 
ment in reverse Such disorders heretofore called post-traumatic or post- 
concussion neuroses are usually affective disorders A small percentage may 
fall into the group of neuroses previously described, especially in view of 
the fact that tlie possibility of compensation may add impetus to certain 
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forms of mimicry and defensiveness The physiological and anatomical 
effects whicli may result from violent trauma and blast are not adequately 
understood and constitute a fertile field for researcli For these reasons, 
post-traumatic or post-concussion neurosis may be misnomers which, as we 
have seen, have been so prevalent m die nomenclature of psj'choneuroses 

Tieatment of the psychoneuroses must be individual, but should be 
planned so that we do not expect more of tlie patient than he can honestly 
deliver For those whose adaptability has become strained or bankrupt, let 
us provide therapeutic facilities of all types, hopefully, and for a reasonable 
time Psychoanalysis talces too long for more tlian a few patients, altliough 
some shorter modifications of it may be useful Insulin may be employed 
to induce sleep, or a better state of nutrition Electric shock may be very 
helpful on occasion Mild sedation, graduated exercise, physiotlierapy, oc- 
cupational therapy, recreational activities, psychotherapy — ^teaching the pa- 
tient to live within his capacities, to divorce himself from inflated ambitions 
— all of these will help the psychoneurotic to utilize his assets and to feel his 
defects and disabilities less painfully Treatment, except in tlie hands of 
the experienced, causes these patients to seelc help far and wide, in and out 
of the medical profession 

The word “psychoneurosis” has many meanings to different people It 
IS not a condemnatory term, but should conjure up a descriptive picture 
that of a person disabled in any one of the several quite specific ways I ha\e 
previously sketched It is not a negative entity , it is really a very positive 
one It is rarely pure combinations exist, one of the chief being depression, 
with neurotic tendencies Wiether tlie disorder is a mild psycliosis or a 
neurosis is often tlie source of fruitless academic argument One thing 
seems certain, such patients appeal to the internists and surgeons repeated!} 
for help before they finally come to the psychiatrist They may accumulate 
a collection of surgical scars m tlieir quest for relief All too frequently 
they are treated as time-consuming intruders because of tlie paucity of ph) st- 
eal findings The psyclioneurotic is, of course, subject to all the diseases of 
the body that can attack anyone else, and may even become psjcliotic 

Psychoneurotics, except for the severer but rarer forms encountered on 
the battlefield, are not completely disabled They cariy* on by fits and starts, 
seasonably and sporadically, often compensating for energy defects b\ en- 
gaging in intellectual pursuits I know one whose specialized judgment in 
the financial world enabled him, in a brief period, to make a large sum of 
money while m bed with his disability The ps>dioncurotic is sensitive and 
often makes up for quantity by the quality of his i\ork He included 
among tlie artists and the aesthetic In spite of liis disabilities, we arc in- 
debted to him for contributing to a more refined i\ orld in ii hicli to li\ c, and 
he needs what help iv e can bring to him 

War does not cause psyclioneurosis, except as the predisposed arc broken 
dowm by it War requires strenuous, continuous efrort, often m the presence 
of unspeakable horrors It is a race for the strong and the lough and 



